Current Signature Trend 12C

20 log (Amps60/AmpsSb) [ 12C  Amps Sideband magnitude (DB below main peak)

65.0
60.0
55.0

< 53DB Alert

50.0

45.0

< 45DB Alarm

40.0

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. | selected highest sideband (which gives higher

35.0 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.

30.0
01/01/04 12/31/04 12/31/05 01/01/07 01/01/08 01/01/09 01/01/10 01/01/11 01/02/12 01/01/13 01/02/14 01/02/15 01/02/16 01/02/17



. Test Date | 10/13/04
1 2 C 1 O/ 1 3/2 O 04 6 2 d b O r h | g h e r ===Calc DB from observed/selected spectral data ==========
Parameter Main Peak |Sideband [Comment /Formula
Freq (cpm) 3599.5| 3584.4|(From spectrum
3 1 A . 5 C p m e r ro r_ Magnitude CT sec 1.037| 0.00085|From spectrum
- |DBdifference 61.7 DB =20 LOG10 (Main / Sideband
Selected
SB ======check Selected SB position vs posn est. from AMPs========
; 2 Magnitude CT pri 31.1 Use 30/1 CT ratio per 9EPKAA-01
. I Nameplate FLA 66 From nameplate
Estimated : 1 Estimated Load sqrt(CurrentA2 - 2242) / sqrt(FLAA2 - 2242)
S B F req I (Fraction) 35% note 22 is no-load amps from EC5027 DS
: Nameplate speed 3570 From nameplate
1 Nameplate Slip 30 3600 - NP speed
: Estimated Slip 10.6 NP Slip x Est Load (Fraction)
I Estimated Fpp 21.2 Estimated Slip x poles (2)
: Estimated USB 3621 3600 + Est Fpp
: Estimated LSB 3579 3600 - Est Fpp
I

368595

o 357417
D 3579.31
2 36135
£ 3619.62

o 363958

& 3627.35

0001

Press F1 for help |Target: 10/13/2004 3:04 FM |emon |sd1impuw

red| |0 0 @ 2 2@ 2l=]4 3]l Joer >

11:35 AM

mTrnd JmHist JL\nks ‘El‘ mﬂ Wy @ 5 ﬂ:l"‘ E )] 452016 . 4]




Test Date 07/17/07
1 2 C 7/ 1 7/2 O O 7 6 3 d b ===Calc DB from observed/selected spectral data ==========
Parameter Main Peak |Sideband |Comment /Formula
Freq (cpm) 3597| 3573.5|From spectrum
3 3 5 A 3 C p m e r rO r Magnitude CT sec 1.118| 0.00083|From spectrum
Sel Estimated DB difference 62.6 DB =20 LOG10 (Main / Sideband
elected - |
SB SB Freq ======check Selected SB position vs posn est. from AMPs========
8 Magnitude CT pri 33.5 Use 30/1 CT ratio per 9EPKAA-01

: % Nameplate FLA 66 From nameplate

I Estimated Load sqrt(Current?2 - 2212) / sqrt(FLAN2 - 2242)

! (Fraction) 41% 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 244 Estimated Slip x poles (2)

I Estimated USB 3624 3600 + Est Fpp

: Estimated LSB 3576 3600 - Est Fpp

:

&

0001

Double dick to display plot cursor options

ol | @2 | = B 2 o @E] =

»
mRecnt

%

»
mTrnd

I'Farget: F/17/2007 409 FM |emon |sd1impuw

mist JLinks ”‘ o G CR= BE=Aa )

11:18 AM
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i Test Date | 07/15/10 |
1 2 C 7/ 1 5/2 O 1 O 5 8 d b O r‘ h I g h e r ===Calc DB from observed/selected spectral data ==========
* Parameter Main Peak [Sideband |[Comment/Formula
Freq (cpm) 3601.5| 3582.3|From spectrum
3 2 . 5A 5 C p m e r rO r. Magnitude CT sec 1.082( 0.00137|From spectrum
I I - |DB difference 58.0 DB =20 LOG10 (Main / Sideband
Selected
SB ======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
Estim ated [ Estimgted Load sqri(Current?2 - 2242) / sqri(FLAA2 - 2242)
S B F req : (Fraction) 38% note 22 is no-load amps from EC5027 DS
I 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)
1 Estimated USB 3623 3600 + Est Fpp
: Estimated LSB 3577 3600 - Est Fpp

= 3582.25
3620.71

354378
3563.47
< -3639.88
o 365926

000

h’arget: 7/15/2010 8:45 AM |emon |sd1impuw

e T e . . 11:06 AM
mHist JLlnks ‘EI‘ mZI (] 5 H:l' E )] 452016 T

Press F1 for help
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Test Date | 07/11/13

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

12C 7/11/13 47.9 db down

Main Peak |Sideband

Comment / Formula

From spectrum

From spectrum

Parameter

Freq (cpm) 3600.4
2 8A o 7 C p m e rro r. Magnitude CT sec 0.934

DB difference 47.9

DB =20 LOG10 (Main / Sideband

Use 30/1 CT ratio per 9EPKAA-01

From nameplate

sqrt(Current?2 - 22/2) / sqrt(FLA”2 - 22/2)
note 22 is no-load amps from EC5027 DS

From nameplate

3600 - NP speed

NP Slip x Est Load (Fraction)

Estimated Slip x poles (2)

3600 + Est Fpp

3600 - Est Fpp

I
I

SB : SB S Magnitude CT pri 28.0
I Freq Nameplate FLA 66
I } Estimated Load
: (Fraction) 28%
[ Nameplate speed 3570
: Nameplate Slip 30
: Estimated Slip 8.4
I Estimated Fpp 16.7
I Estimated USB 3617
2 Estimated LSB 3583

= 3625.07

o 3526.23
< 3674.5

@ 3550.94
3649.8

000

I'Farget: 7/11f2013 1:17FM |emon |sd1impuw

L - _ . 10:56 AM
mHist JLlnks ‘EI‘ mZI (] 5 H:l' E )] 4572016 T

Double dick for %-axis options, double right dick to autoscale
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»
mTrnd
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Test Date | 01/20/16

12C 1/20/16 40.6db T Tr—

Parameter Main Peak |Sideband |Comment /Formula
Freq (cpm) 3599.38| 3581.0|From spectrum
2 5 A 8 C p m e r r r Magnitude CT sec 0.822| 0.00765|From spectrum
Selected | - ~— |DB difference 40.6 DB = 20 LOG10 (Main / Sideband
SB S8
: Freq ======check Selected SB position vs posn est. from AMPs========
I - Magnitude CT pri 247 Use 30/1 CT ratio per 9EPKAA-01
: % Nameplate FLA 66 From nameplate
I i Estimated Load sqrt(Current?2 - 2242) / sqrt(FLAA2 - 22A2)
I (Fraction) 18% note 22 is no-load amps from EC5027 DS
: Nameplate speed 3570 From nameplate
I Nameplate Slip 30 3600 - NP speed
: Estimated Slip 54 NP Slip x Est Load (Fraction)
I Estimated Fpp 10.8 Estimated Slip x poles (2)
§ § Estimated USB 3611 3600 + Est Fpp
Estimated LSB 3589 3600 - Est Fpp

o 354418
< 3562.56
£ 3636.17
o 3654.55
= 3672.03

000

Press F1 for help h’arget: 1/20/2016 9:00 AM |emon |sd1impuw

| 0 @ 2 nlelEe S s @R
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12C 4/6/16 45.6db.
freg by vib measurement

lul Fle Edit View List Tools Setup Pt Window Help

sl @l ]| Aol 8l wlw|

| og

MOTOR TRENDS
_12C

UNIT 1
1XF883714-A4-WK
Direction:None

4/6/2016 2:42 PM

Position:

Double click to display plot cursor options
- e o
ozl BN 2 FE = =

£ 7start

= 3553.24

pd

Test Date 04/06/16

===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 45.6 DB =20 LOG10 (Main / Sidebanc

Selected
SB
]
| o
I 8
1 b
1] il
SB Freq |1y
Est from |l
current ::
I
I
I
1L
e
I3
I
/
I
@ |
© I
o 1
& 1
I
1
I
SB Freq Est
From vib speed
4/6/16

2 3616.34

mRecnt

>

£ 3632.02

mTrnd

>

»
mHist

Magnitude CT pri 27.4 Use 30/1 CT ratio per 9EPKAA-0°
Nameplate FLA 66 From nameplate

Estimated Load sqrt(Current?2 - 2242) / sqrt(FLAR2 - 2242)
(Fraction) 26% 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

 3647.83

o 3663.58

[Target: 4/6/2016 2:42 PM [emon [schimppw

e 8

Links »‘ A T

. 4:21PM
F i) )
5 © & [ O 4/6/2016 -

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




12C5/3/16 44.6 DB

Emonitor Factory - [Current Spectrum]

lul Fle Edit View List Tools Setup Pt Window Help

sl @l ]| Aol 8l wlw|

Log VdB
10.

& 3532.43

0001

Double click to display plot cursor options

eser | (| @) = |@E] 2

m 354936

= 3566.36

Selected
SB

SBFreq
Est from
current

B 3600.36

51312016

3600

@ 3617.36

Test Date 05/03/16

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

Parameter Main Peak |Sideband [Comment/Formula

Freq (cpm) 3600.1 3583.3|From Hanning spectrum

Magnitude CT 0.775 0.00459|From Hanning spectrum
DB =20 LOG10 (Main /

DB difference 44.6 Sideband)

H |

From flattop spectrum (next
Magnitude CT 0.950 slide)

Use 30/1 CT ratio per
Magnitude CT 28.500 9EPKAA-01
s e
Load 29% DS
Estimated Fpp 17.5 2*30*LoadFraction
Estimated USB 3617 3600 + Est Fpp
Estimated LSB 3583 3600 - Est Fpp

o 363434
= 3651.36
© J668.4

3650.

Y2 0(

3700.
Lin

Target: Latest |emon [schimppw

mRecnt

» b2 3

mTrnd

mHist »junks »‘ & ¢ @ 5 W

3:53 PM
5/3/2016




12C 5/3/16 Flattop CT sec current mag

Emonitor Factory - [Current Spectrum]

I Fle Edt View List Tools Setup Plot Window Help

nitude 0.95

==l x|
5|

El¢ofw| @le] Al=lEs s wlm|

MNone

0001

35

CPM

Double ciick to display plot cursor options

‘ﬂE @ E| 2] __|

»
mRecnt

>

£ Tstart mTrnd

mHst JL‘lnks »‘ I o ® 5 [ fa

3700.
Lin

[Target: Latest [emon [schimppw

3:57 PM
5/3/2016



Sister: 12A (sister). 66db. 4cpmnr

Emonitor Factory - [Motor Current]
lul Fle Edit View List Tools Setup Pt Window Help

Test Date

07/25/13

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

Parameter

Main Peak |Sideband

Comment / Formula

sl @l ]| Aol 8l wlw|

Freq (cpm) 3601.4| 3583.1(From spectrum
Magnitude CT sec 1.030| 0.00053|From spectrum
DB difference 65.8 DB =20 LOG10 (Main / Sideband

Log VdB
10.

= 3528.86

0001

3500.
CPM
X1:3619.61

Double click to display plot cursor options

£ 7start

Selected

======check Selected SB posit

ion vs posn est. from AMPs========

] 3601.4

Magnitude CT pri 30.9 Use 30/1 CT ratio per 9EPKAA-01
Nameplate FLA 66 From nameplate

Estimated Load sqrt(Current”2 - 2242) / sqrt(FLAA2 - 2212)
(Fraction) 359, 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

< 3565.11

£ 358315 = mm omm e - -

& 3619.38
2 3637.84

om - @e =

< 3674.22

3650.

Y¥2:1.03011

3700
Lin

Target: Latest |emon [schimppw

> .  2:48PM
Links ‘IF O =xe T 7016



Sister: 12B 12B 57db. Ocpm err

Emonitor Factory - [Current Spectrum]

lul Fle Edit View List Tools Setup Pt Window Help

sl @l ]| Aol 8l wlw|

Log VdB

10.

0001

3500.

Double click to display plot cursor options

@ - @ e

£ 7start

Test Date 12/16/15
===Calc DB from observed/selected spectral data ==========
Parameter Main Peak |Sideband [Comment/Formula
Freq (cpm) 3600.7| 3583.7|From spectrum
Selected — Magnitude CT sec 0.946| 0.00131[From spectrum
- SB DB difference 57.1 DB =20 LOG10 (Main / Sideband
None I
: ======check Selected SB position vs posn est. from AMPs========
Estimated |y 1 Magnitude CT pri 28.4 Use 30/1 CT ratio per 9EPKAA-01
SB Freq : Nameplate FLA 66 From nameplate
: Estimated Load sqrt(CurrentA2 - 2212) / sqri(FLAA2 - 22/2)
: (Fraction) 29% 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)
o Estimated USB 3617 3600 + Est Fpp
) B ) Estimated LSB 3583 3600 - Est Fpp
3 ; - :

I°3

mRecnt

3700
Lin

3650.

Y2:.00131304

Target: Latest |emon [schimppw

> >

mTrnd

»
mHist

>

Links y. 4

. 2:57PM
F 5 )
5 © & O 4,‘11,‘2015[

o s 0 &




» ===Calc DB fi b d/selected tral data ==========
Sister 22A 60db 3cpm error — pikonosesee e e oo

Emonitor Factory - [Current Spectrum]
lul Fle Edit View List Tools Setup Pt Window Help

Test Date 02/11/16

Freq (cpm) 3601.73[ 3612.6

From spectrum

sl @l ]| Aol 8l wlw|

Log VdB None
10.

= 352511

= 3576.19

0001

3500. 3550.
CPM
X1: 3601.61 X2:3612.61

Hm - @e oa s e L

© 35805

&) 3601.73

Magnitude CT sec 0.910( 0.00086

From spectrum

Selected DB difference 60.5

DB =20 LOG10 (Main / Sideband

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

3650 3700
Lin
Y2: 000

Target: Latest |emon [schimppw

. 3:07 PM
AREBO =% e M a11/2016

»
mRecnt

»
mTrnd

»
mHist

»
Links

: . Magnitude CT pri 27.3 Use 30/1 CT ratio per 9EPKAA-01
: Estimated Nameplate FLA 66 From nameplate

| SB Freq Estimated Load sqrt(CurrentA2 - 2212) / sqrt(FLAR2 - 2212)

1 (Fraction) 26% 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)

I Estimated Fpp 15.6 Estimated Slip x poles (2)

: Estimated USB 3616 3600 + Est Fpp

é Estimated LSB __ 3584 3600 - Est Fpp



Sister 22B 62db. scpm error

Emonitor Factory - [Current Spectrum]

lul Fle Edit View List Tools Setup Pt Window Help

sl @l ]| Aol 8l wlw|

| og
10.

3513.81

0001

3500.

TRENDS
L 22B
Position:

Press F1 for help

& @

£ 7start

None

Estimated
SB Freq

Selected
SB

Test Date

12/31/09

===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

= 360011

= 361452

»
mRecnt

DB difference

61.9

DB =20 LOG10 (Main / Sideband

======check Selected SB posit

ion 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 sqrt(CurrentA2 - 2242) / sqrt(FLAA2 - 2242)
(Fraction) 38% 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

3650.

Y2:.00

3700

Lin

[Target: 12/31/2009 9:47 AM [emon [schimppw

3:43 PM

AR BogsedPEb =

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

Emonitor Factory - [Current Spectrum]

lul Fle Edit View List Tools Setup Pt Window Help

sl @l ]| Aol 8l wlw|

Log VdB

10.

= 352711

0001

3500.

4-AB-WK
lone

Test Date

08/12/15

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

Selected

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 60.1 DB =20 LOG10 (Main / Sideband

oB

Estimated

SB Freq

= 3600.89

o 355174

o 3576.38

mRecnt

—

i) 3625.47

mTrnd

======check Selected SB posit

ion 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*2 - 22/2) / sqrt(FLA"2 - 22/2)
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

271

Estimated Slip x poles (2)

Estimated USB

3627

3600 + Est Fpp

Estimated LSB

3573

3600 - Est Fpp

< 3650.07

< 3674.75

3650.

Y2: 00118096

3700
Lin

[Target: 8/12/2015 1:00 PM [emon [schimppw

» »

AR O =%

»
mHist Links

4:16 PM

© S 4/11/2016 -



Vibration Overalls - steady

Date Loc: 1A 1H v 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 siaepands around 1x ana 2x.

5-10% of main peak

Emonitor Factory - [Current Spectrum] _ |51 |1|
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1H — pole pass sidebands around 1x and 2x.

Emonitor Factory - [Current Spectrum] ;Iilll
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Estimated Load (Fraction) vs Amps and vs speed

Est.
Load Estimated Load vs Current Est. Estimated Load vs Speed
. ‘ Load
1
0.9
0.9
08 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0.4 04
03 : 0.3
0.2
0.2
o1 | 01 Speed
| - Amps 0
0 ‘ 3570 3575 3580 3585 3590 3595 3600
0 10 20 30 40 50 60 70
Data Sheet Fit
; | Fit formula based on
NLA = 22 FLA = 66 simplified model

Data Sheet: From data sheet in EC 5029 (slide 19)
Fit: Load = sqrt(Amps”2-22/72) / sqrt(6672-2272) 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.

Ess 12C Motor Speed (estimated, measured)
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Motor Data
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DB

20 log (Amps60/AmpsSh) Essential Chiller 12C Amps Sideband magnitude (DB below main peak)

65.0

Post -Swap

60.0 Results normal

55.0

< 53DB Alert

< 45DB Alarm

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
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	Current Signature Trend 12C
	12C 10/13/2004 62db or higher�31A. 5cpm error.
	12C 7/17/2007 63db�33.5A 3cpm error.
	12C 7/15/2010  58db or higher.�32.5A 5cpm error. 
	12C 7/11/13  47.9 db down�28A. 7 cpm error.
	12C 1/20/16  40.6db�25A 8 cpm error
	12C 4/6/16 45.6db. �Confirmed freq by vib measurement  
	12C 5/3/16  44.6 DB 
	12C 5/3/16 Flattop CT sec current magnitude 0.95
	Sister: 12A (sister).  66db. 4cpm error.  
	Sister: 12B 12B 57db.  0cpm error
	Sister 22A 60db 3cpm error
	Sister 22B 62db. 8cpm error �
	22C. 60db. 3cpm difference 
	Vibration Overalls - steady
	1V vibration – pole pass sidebands around 1x and 2x.  �5-10% of main peak
	1H – pole pass sidebands around 1x and 2x. 
	Estimated Load (Fraction) vs Amps and vs speed
	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. 
	Rotor photo (sister motors). Cast rotor construction, confirmed by OEM.  Different failure mechanisms than fab rotor, and more difficult to repair
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