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The Trio — A Two Component Analyzer Design

(versus a purpose-built instrument)
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Two Component Design Advantafes

* Basic packaging has been the same since 1985
— Single-unit, monolithic design

* Two-component design with wireless capabilities
delivers benefits over current packaging

Better suited for humans with one or
two arms

Better distribution of weight and lighter
handheld controller

Greater safety when cables do not
dangle in front of you

Signal processing unit is self-contained,
protected, and rugged

Easily interfaced with a host of low-cost
controller options (new instrument
lifecycle strategy)
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Advantages for our Customers—

* Advanced features resulting from
all of the developments occurring Iin
tablet computers, PDAs, and
Smartphone wave (cameras,
communications, GPS, etc.)

* Improved maintainability and
lifecycle cost

* Evergreen products with upward
compatibility

* Better ergonomic design —problem
of carrying all the items needed for
a technician to do his job
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Users are constantly frustrated by the
ergonomics of even market-leading products

Is there any question that there
is room for a better mousetrap?
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Making Improvements for Useré\
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Trio — You have Choices!

... To howto- choice

TRIO™ CA6 / CX7 TRIO™ CA8 / CX8 TRIO™ CA10 / CX10

7" lightweight, portable and safest 10" thin and durable w/ 2-year 10" powerful, rugged and
collector on the market accidental damage protection ready for your demands
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The Trio — Controllers options will change/improve
over time but the data processing unit will not need
to change to provide high quality data on request...
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What We Accomplished with the Trio <.\

Very flexible and expandable product design

Replaces and improves DAQ functionality

Higher frequency range (40kHz)

Four signal processing channels

Dedicated tachometer with integral control
Improved dynamic range (24-bit A/D)

Enhanced measurement modes
(impact demod, order tracked sampling,

new trigger modes, and more to come)

Lightweight
Eight hour battery life with extended batteries

Custom tachometer for measuring speed on route | %

Faster sensor attachment method
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Making Data Collection More Fun A\

Can triax accelerometers be mounted with one hand?
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New Impact Demod Technique highlights vl

impact events even in slow speed applications

« Equivalent capabillity to similar impact detection
techniques offer by CSI, SKF, SPM, etc.

« Enhances abllity to detect impact events over
traditional demodulation

* Very effective bearing or gear fault detection even
In slow speed applications

« Peak value of impact demod waveform is more
trendable as an indication of fault severity
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Trio Analyzer - Desktop -
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Trio 3.60 Navigation Layout

- ’ P ) = ’ / & ‘ 4 ’ ) ‘ () ‘ X
Start 1D Tag New Note | New Speed | More Data Voice Options Analysis Unload Help Exit
Aeration Blower #1 178?NRI?IV!)

. omina
Motor Drive End Last tested 9/20/2012 2:52 PM
Machine List ’ @y Status Picture Test Setup Details ;
= &} Bainbridge Water Authority Demo Plant ~| POS:2 RAT ID: 23
= & Day Roa'd Main Facility Previous Previous
= 8 Aeration Blower #1 Machine &2 Location }1
=$Motor Drive End
= Blower Drive End Next Next
&4 Blower Free End Machine %* Location }1+
= I Downtown Service Pump #1 ]
= 24 Main Service Pump #1
= 28 Main Service Pump #3

= 28 Service Pump #1

= ¥ Service Pump #2 T
= i Example Setup Plant
= Ken Piety Plant

= ﬂ TeSt Area #123 i Stored
= ¥J Machine A1 L Notes

| - Fy paAacTrM L IOTO

11/29/2012 1:15AM .:
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CollectorX 3.60 Features <.

Better indications of machine status in the field

o ) a2 | € 4 g | @ |
ID Tag MNew Note | New RPM ] Voice Options Analysis Unload Help Exit
Downtown Service Pump #1 RPM=17735
{Nominal)
Machine List Picture Test Setup Details
: ., - | A~
Unreviewed Diagnostic Results: a
Date Acquired: 772772010 12:45 PM (GMT-05:00)
Report generated: 772172011 8:29 AM (UTC-08:00) .
Fi f meri 735 MID: 9 A 3 Hievions
igure of merit: : verages: z
Maximum level: 113 (+12) VdB at 1.00x on Pump Drive End Location v
Machine Speed: 1778 RPM
RECOMMENDATIONS: =| Next Location
B MANDATORY: REPLACE MOTOR BEARINGS
3> IMPORTANT: REPLACE PUMP FREE END BEARING
Previous
DIAGNOSTICS: Gl
EXTREME: MOTOR FREE END BEARING LOOSENESS .
EXTREME: MOTOR DRIVE END BEARING : )
LOOSENESS Next Machine
MOTOR THRUST BEARING PROBLEM
MOTOR DRIVE END BEARING WEAR
PUMP FREE END BALL BEARING WEAR aal
ID Machine
Run Expert System oK
1042172011 1 12:33 AM
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CollectorX 3.60 Features <

Easier access to machine configuration information

o A (0 | & | & 4 | 4 | @ | B
ID Tag New Note | New RPM ata Voice Options Analysis Unload Help Exit
AC Motor Pump AIPS VHA RPM=1785
{Nominal)
Machine List ] @) Status ] Test Setup ] ]
Machine Design Tree T Schematic
AC Motor & Centrifugal Pump
- Motor )
AC Motor with 54 motor bars PreVlO_US |
Rolling element bearings and no cooling fan Location -
Flexible Coupling
-I-Centrifugal Pump )
Supported rotor with rolling element main and thrust bearings Next Location
5 first stage vanes and 0 second stage vanes
Previous
Machine
Next Machine
ID Machine

11072172011 12:31 &M
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CollectorX 3.60 Features <.

Integrated Voice Control and Audible Feedback Options

’oﬁ Dl B | A & 4@@‘?3‘
ID Tag New Mote | NewRPM | More Data Cancel Options Analysis Unload Help Exit

AC Motor Pump AIPS VHA RPM=1785

{(Nominal)
Motor Free End Brg 1 Location not tested.
= Voice Options

v Enable Speech Recognition Check Microphone
Level

v Activate Voice Commands

Input Device
|SigmaT el Audio -

v Enable Auditory Feedback

Computer Voice
IMicrosoft Mary _v_|

Audio Output Device
|SigmaT el Audio -l

Train Speech
Recognition

Volume

OK ’ Cancel & ‘

10/21/2011112:20 AM
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CollectorX 3.60 Features <\

Better support for measuring machine speed during routine testing

‘ &l ?J)I 2 & ?1 ll‘_'qu ? X
ID Tag New Note Cancel More Data Voice Options Analysis Unload Help Exit
AC Motor Pump AIPS VHA RPM=1789
{Nominal)
Motor Free End Brg 1 Location not tested.
=== Enter or Measure Machine Speed
, Speed Units
| 478q Measure EEREM
C RPS
7 8 9
Backspace ¥ Divide Tach
4 5 6 . F
Clear i
1 2 3
0
Resultant RPM: 1195
Save M Cancel &

1042172011 112:17 &M
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Predefined Field Notes by Categories—

e » | B 2] & 4] 4] 08
Start 1D Tag New Note | New Speed | 1ore Data Voice Options Analysis Unload Help Exit
AC Motor Pump AIPS RAT 1785 RPM
Enter New Notes e ]
| Categories | 7601 Temperature Exceeds Safe Levels
1 Status/safety issues 602 Arcing/Sparks Being Generated
2 As-lIs State 603 Burned/Discolored Surfaces
3 Structural Conditions 604 Burning Smell
4 Bearing-Belt-Blade-Motor-Shaft 605 Hot Bearing
5 Filter-Leaks-Fluid 606 Hot Casing
6 Overheating 607 Melted Materials/Components
7 Pressure-Load ‘608 Insulation - Cracked/Missing
8 Sounds
9 Modify Database
- =
Component | [Selected Notes =
Pocaion 1406 Belts - Flapping/Resonating Up Add Note
2605 Hot Bearing
Voice Note St || Remove Note
Photo Note
, Clear Notes
Free Text Save H Cancel *
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Battery: AC  DP1:  Disconnected

10/11/2012  12:30 AM .




Define the Component and Location <

a ;

‘ Start ‘ 1D Tag

j

Voice

Hew Note More Data

) AR

Hew Speed Options Analysis Help Exit
AC Motor Pump AIPS RAT 1785 RPM

Enter New Notes

Select Location: |
Categories 1 Motor Free End Brg 1
1 Status/safety issues 2 Motor Drive End Brg 2
2 As-ls State 3 Pump Drive End Brg 3
3 Structural Conditions 4 Pump Free End Brg 4
4 Bearing-Belt-Blade-Motor-Shaft 5 Housing
5 Filter-Leaks-Fluid 6 Foundation
6 Overheating 7 Structural Support
7 Pressure-Load 8 Piping
8 Sounds
9 Modify Database

b '
Component ‘ Selected Notes Shift
[ ‘ & COMPONENT: Motor Up Add Note

2:LOCATION: Motor Drive End Brg 2

Voice Note [;‘3:;";1 Remove Note

Photo Note
Clear Notes
Free Text Save H Cancel *

Battery: AC DP1: Disconnected  10/11/2012 12:34AM .:
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Free-form Text Entry Notes

El\/& AL:JO\B

re Data| **Voice **Options | **Analysis | **Unload **Help **Exit
otational Speed RPM 1500 on All 1500 **RPM

*
Enter New Notes “Enter Free Text |

**Categories This is a free text note.
1 **Status/safetly issues

2 **As-Is State

3 **Structural Conditions

4 **Bearing-Belt-Blade-Motor-Shaft
5 **Filter-Leaks-Fluid
6
7
8
9

'31

4

[ “\ | TRIO Remote Support 4

**QOverheating
**Pressure-Load
**Sounds

**Modify Database

B

**Compone &8 On-Screen Keyboard |E| = |E|

**Location

oo | (N Y D D G D D G D D D G G G
ﬂ-ﬂ..--'ﬂﬂ-.-@
n-u-m---unn-
I B G 2 I 0 Gl 7
€y =3 Ctri Alt A8 Tctr Options | Help
)| -ﬂ._..-..-.--
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Sound Recordings

v

‘ Start ‘ 1D Tag

More Data

%) 4@‘0‘5

New Speed Analysis ‘ Unload Help Exit
AC Motor Pump AIPS RAT 1785 RPM

Enter New Notes

Categories
Status/safety issues
As-Is State
Structural Conditions Record Play Stop Erase
Bearing-Belt-Blade-Motor-Shaft
Filter-Leaks-Fluid

Overheating

Pressure-Load

Sounds

Modify Database

y"&

Voice Options

Hew Note

Record Voice Note |

oo~ W b=

Component

Selected Notes

Shift
Location e fadioe

Voice Note DS;‘;";, Remove Note

Photo Note

Clear Notes
Free Text Save H Cancel *

Battery: AC DP1: Disconnected  10/11/2012 12:36 AM .:
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Picture Field Notes

"~ ‘ ) ‘ | ‘ / ' & ’ 4 ] 3 © | 8
‘ | IDTag | MNewhNote | NewSpeed | 1o 1 Voice Options Analysis Unload Help . Exit
Downtown Service Pump #1 1775 RPM

Enter New Notes

| Cateqories

1 Status/safety issues
2 As-Is State
3 Structural Conditions

4 Bearing-Belt-Blade-Motor-Shaft

5 Filter-Leaks-Flud
6 Overheating

7 Pressure-Load

8 Sounds

9 Modify Database

=

Component

Location

Voice Note

Photo Note
Free Text J

Selecled Noles

Snapshot

Save H

Cancel *

Batvery: AC

Up

[ Add Note

Remove Note

Clear Notes
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Analyzer - Special Test Measurements_

s | & 7 -~ | =B | L | & | 4| 4|0 |8
Start 1D Tag Hew Hote | Hew Speed | More Data Voice Options Analysis Unload Help Exit
Downtown Service Pump #1 1784.9 RPM
{Latest)
MOtor Free End Last tested 7/27/2010 12:40 PM

Take Additional Test Data at This Location

Advanced Tests

Tt Goal: To allow the user to define any test setup within the capability of

the data acquisition hardware.

2 High Frequency

3 High Resolution This setup will default to the setup that was defined on the last selection
4 Demodulation of this test. If the test that is desired is a slight variant of one of the

> Low Frequency other test selections, then it will likely be easier to select that predefined
6 Order Tracking test but use the Custom Setup button available when the default test

/7 Time Synchronous Average settings are displayed. Regardless of which path is taken to the Custom
& Bump Test (Equipment ON) Setup options, any changes to the test settings can be saved and named
S Bump Test (Equipment OFF) using the Save Settings button. These user-defined tests are added to
10 Runup/Coastdown (Waterfall) the list of tests and can be recalled to provide convenient access to

11 Runup/Coastdown (Bode) measurements that are likely to be repeated in the future.

12 Runup/Coastdown (Peak-Hold)
13 Long Time Capture

More Test b
Tests ‘@H@H Settings . H Cancel * ‘

© 10/11/2012  1:00 AM
20%
Azima

DLI |

All
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Special Test Measurements Notes <

’w|0f1 L. El‘/‘&dt:’5|0|ﬂ

Start ID'Tag New Speed | More Data Voice Options Analysis Unload Help Exit

AC Motor Pump AIPS VHA + Ovr 29.87 ILRI:St
Motor Free End Brg 1 st

Last tested 10/17/2012 1:43 AM
Stored Notes

= 10/17/2012 1:25:44 AM Adminisirator % High Frequency test collected from Motor Drive End.
=410/12/2012 1:12:33 AM Administrator {¥ Custom settings test collected from Motor Free End Brg
¥ Waterfall test collected from Motor Free End Brg

New Note

Note saved by: Administrator
10/17/2012 1:25:44 AM

EditNote | |DeleteNote | | OK

Battery: AC DP1: Disconnected  10/18/2012 1:56PM .:
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‘ » ‘ o ) = 4 & 4 | 4 ‘ 0 ‘ X
Start 1D Tag New Note | New Speed | More Data Voice Options Analysis Unload Help Exit
AC Motor Pump A IPS VHA + Ovr 29.87 Efs:)

aies
Motor Free End Brg 1 Last tested 10/17/2012 1:43 AM
Machine List W Status i] Picture . TestSetup | Details |
®) AC Motor Pump AIPS RAT ~ POS: 1 VHA  ID: 45
= 2] AC Motor Pump A IPS VHA #3 No Ovrlap Praaes Deeviois
= 2] AC Motor Pump AIPS VHA #4 RPS All | Machine é"r Location jl*
AC Motor Pump AIPS VHA #5
AC Motor Pump A IPS VHA #9 wLS5630fpm Next Next
= @ AC Motor Pump AIPS VHA + Ovr _ || Machine é* Location jl+

=:{ Motor Free End Brg 1

= Motor Drive End Brg 2
2 Pump Drive End Brg 3

& Pump Free End Brg 4
AC Motor Pump A IPS VHA RPM1st
AC Motor Pump A IPS-1xOv VHA
AC Motor Pump BVdB RAT
AC Motor Pump BVdB VHA
¥ Circulating Fan A

W el o ey

=

®

|

:-]

Caoatiim Cuvmmamla

View Data

M

a

Requested
Action

0,

©@e013 Azima DLI | All r&ﬁg_ﬁq@é

ZIMA DLI hivatalgs magyarorszagi képviseletét a Delta-3N Kft. latja el.
30 Paks, Jedlik A. u. 2. Tel.: +36-75-510115 Fax: +36-75-510114 www.delta3n.hu

Battery: AC DPL:

DisconnectM -




Analyzer - Requested Actions Review"

- @y
-2 Motor Free End Brg 1
g4 Motor Drive End Brg 2
g Pump Drive End Brg 3
-2 Pump Free End Brg 4

4 L 79 =] / & 4 4 o X
Start 1D Tag Hew Note | New Speed | More Data Voice Options Analysis Unload Help Exit
AC Motor Pump AIPS VHA + Ovr 29.96 RPS
(Nominal)
Machine List W Status | Picture . TestSetup Details |
=-2J AC Motor Pump AIPS RAT Perform Bump Test-Machine On for motor
@-%&) AC Motor Pump A IPS VHA #3 No Ovrlap bearings.
EB----- AC Motor PL.IITIP AIPS VHA #4 RPS All | Any repairs been done since last survey?
Take photo of motor nameplate.
e-%) AC Motor Pump A IPS VHA #5
#-%) AC Motor Pump A IPS VHA #9 wLS630fpm

MNote saved by:
Administrator
10/12/2012 1:12:33

[] Don't show again

OK

@-8) AC Motor Pump A IPS VHA RPM1st
-8 AC Motor Pump A IPS-1xOv VHA
@-%) AC Motor Pump BVdB RAT
@-%) AC Motor Pump BVdB VHA
@& Circulating Fan A
A I alP o R, Crntiim Crvnmanla
©
201
Azima
DLI |
All
rights 27

Battery: AC  DP1:
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Analyzer - Expert System Results

- ‘ o ) =] ’ / e ’ 4 ’ 4 | [ 2) ‘ X ]
~ Start 1D Tag New Note | New Speed | More Data Voice Options Analysis Unload Help Exit
C Motor Pump A IPS-1xOv VHA 2240.5 RPM
. rt System Results =
MID: 8 Averages: 0 Rulebase: 20120525
Date Acquired:  1/5/2013 9:07 PM Report Generated: 1/5/2013 9:22 PM Attention @
i I
Machine Speed: 1792 RPM Figure of merit: 214 SEplR
Maximum Level: 2.6 (1873%) in/s at 1.05x on Pump Drive End Brg 3 Axial
ANALYST ALERT: CHECK SPECTRA MANUALLY, MAX LEVEL MAY INDICATE A PROBLEM View Dats A
RECOMMENDATIONS:

MANDATORY: CHECK SHAFT ALIGNMENT; IF SAT, INSPECT COUPLING AND CHECK FOI Next
<2> IMPORTANT: CHECK PUMP END FOR MOUNTING INTEGRITY AND PROPER ALIGNMEN 2
<3> DESIRABLE: INSPECT PUMP FOR PROPER INTERNAL FIT AND ALIGNMENT Report

Adas
DIAGNOSTICS: e
EXTREME INDICATION OF POSSIBLE MISALIGNMENT @

m

SERIOUS [INDICATION OF POSSIBLE PUMP MOUNTING WEAKNESS Report
<3> MODERATE PUMP BEARING OR ROTOR MISALIGNMENT
<4> SLIGHT INDICATION OF POSSIBLE COUPLING WEAR OR LOOSENESS OK
=4> SLIGHT MOTOR FREE END BALL BEARING DEMOD
<4> SLIGHT PUMP FREE END BEARING DEMOD =
=4> SLIGHT PUMP DRIVE END BEARING DEMOD -

< | i 3

Attempting connection  1/15/2013 12:10 AM .:

/ = 1210 AM
B4 - I EO s
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Trio 3.60 More Data Tests

K- 2l Zl.e A E e 8]
Start ID Tag New Note | New Speed | More Data Voice Options Analysis Unload Help Exit I
Aeration Blower #1 178?NRF_’N!)

N omina
MOtor D"ve End Last tested 9/20/2012 2:52 PM

Take Additional Test Data at This Location
dnced TSS Goal: To allow the user to define any test setup within the capability of
the data acquisition hardware.

High Frequency

High Resolution
Demodulation

2

i This setup will default to the setup that was defined on the last selection
5 Low Frequency

6

Z

8

of this test. If the test that is desired is a slight varniant of one of the
other test selections, then it will likely be easier to select that predefined

Order Tracking test but use the Custom Setup button available when the default test
Time Synchronous Average settings are displayed. Regardless of which path is taken to the Custom
Bump Test (Equipment ON) Setup options, any changes to the test settings can be saved and named
9 Bump Test (Equipment OFF) using the Save Settings button. These user-defined tests are added to
10 Runup/Coastdown (Waterfall) the list of tests and can be recalled to provide convenient access to
11 Runup/Coastdown (Bode) measurements that are likely to be repeated in the future.

12 Runup/Coastdown (Peak-Hold)
13 Long Time Capture

More @ @ Test ’ Return to
Tests Settings Machines

M DL e

11/29/2012 1:16 AM .:
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CollectorX 3.60 Features <.

Addition of alternate demodulation technique - Impact Demod

- ol 2) y A 4 a | 0 X
Start Test ID Tag New Note | New RPM Cancel Voice Options Analysis Unload Help Exit
RPM=1785

AC Motor Pump BVdB RAT (Nominal)
Pump Drive End Brg 3

Location not tested.

= Advanced Test: Demodulation

This test acquires demodulated spectra and waveforms. Tightly connect the sensor
to a clean location to ensure a good frequency response.

Frequency Range ﬁm Hz
Resolution ,m Lines
Number of Averages |2
Filter Band v| ¥ Impact Demad Method
Orientation /m

Return to list of

Custom Setup Start Test ’ ‘ Cancel * ‘ tests

10/26/2011 1 12:27 M |
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Trio 3.60 New Plot Options

‘ - ‘ o ) =] ‘ / ‘ e 4 ’ 4 \ © ’ X
Start 1D Tag New Note | New Speed | More Data Voice Options Analysis Unload Help Exit ]
Aeration Blower #1 1780 RPM
(Nominal)

W

Last tested 9/20/2012 2:52 PM

Harmonics Set Speed

Baseline )

w
[=3

)
S ¢

n
v

W W o«
1=

=

®
=
=
u' ]
f110. : Next Display
0 og. ;U
5 12
gv'o. |
@ s0. : Select Test
2 20. ]

90. et I BRNI0Y B | T e T e SR 0 N T S

: . - : g - =z

20.

§ c : : . 8 ! = o Scale | Auto (All)
Low Range
11/29/2012 1:28AM _.:

Data Summary

Low Range Spectra
Low Range Waveforms
High Range Spectra
High Range Waveforms
Demod Spectra

Demod Waveforms
Dual Triax of Spectra
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Trio 3.60 New Plot Options

2
New Speed

v o '
Start 1D Tag New Note More Data Voice

&‘4‘::"1

Options Ana]ysis Unload

l/

Help Exit

e 2

Aeration Blower #1
Motor Drive End

1780 RPM

(Nominal)
Last tested 9/20/2012 2:52 PM

N
¥

MIN: -2.1747 MAX: 2.1747 RMS: 1.1204 CREST FACTOR: 1.841 {Units: in/s)

[B1xy

lenuafiue )

(=]
(=]
om
-
-
m
[ 8]
']
n

infs
W R =2 0 apn Wl 2 o w2 o a
pe Lt St Ry L\ v LA
\ ' '
1EIpEY

Linesr Low Range Seconds

Data Summary

Low Range Spectra
Low Range Waveforms
High Range Spectra
High Range Waveforms
Demod Spectra

Demod Waveforms
Dual Triax of Spectra

Next Display

Select Test

x b

Auto (All)
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Trio 3.60 New Plot Options

p ' ~
~ s 4 ) =] / e 4 J [2) X
Start 1D Tag New Note | New Speed | More Data Voice Options Analysis Unload Help Exit
Aeration Blower #1 1780 RPM
. (Nominal)
MOtor Dnve End Last tested 9/20/2012 2:52 PM
| ) 9/20/2012 2:52:24 PM  Routine Test Data Summary
Low Range Spectra
[ I >| = 9/12/2012 4:15:34 PM  Routine Test Low Range Waveforms
o[VIN: 22485 MAX: 2285 RMS: 11654 CREST FACTOR: 1.823 (Units in) I 6/20125:19:14PM  Routine Test High Range Spectra
4 8 7/6/20125:18:32 P Custom Setup High Range Waveforms
. ] 7/26/2010 5:18:57 PM  Routine Test Demod Spectra
1. 23 B2/13/20103:31:21PM  Routine Test Demod Waveforms
o, AN | I! I i I it = | B11/13/20102:30:34PM  Routine Test Dual Triax of Spectra
1. ' = 10/7/2008 3:24:24 PM  Routine Test
-2, 7/17/2009 1:45:28 PM  Routine Test
2 B 4/22/2009 4:56:21 PM  Routine Test
) O | T | N T———— Y———— Next Display
1. . : : : :
& o A 2
£ = .
o3| SRS i , s 2y : e B Hide Test Dates
e s S . OK s
1.4--- seilionme: . : g . , .y
0 05 1 1.5 2 25 Scale | Auto (All)
Linssr Low Rsnge Seconds
11/29/2012 1L:30AM .
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ALERT Software - Diagnhostic Repo

P! ExpertALERT

File Edit View DataCollecton Reports Expert In-Tray Utiites Help

=l ﬂ Bainbridge W ater Authority Demo Plant
=l ﬂ Day Road Main Facility

# % Aeration Blower #1
= A Servic
[+ % Main Service Pump #1
[+ Main Service Pump #3
[+ % Service Pump #1
# Service Pump #2

& ﬂ Example Setup Plant

- [Z] MASTER LISTS

i+ [E EXPERT SYSTEM MIDs

- &85 MACHINE SURVEYS

& DATA COLLECTION SETUPS

4% SURVEY PERIODS

Report l Trendl Screening Sheetl ReportEditorI EventTrackerI Eommentsl [ Include Cited Peaks

Expert System Results

Date I Type

@ 7/27/201012:45:03PM  Expert system results
1/14/201010:51:33 AM  Analyst reviewed results
Ej 1/14/2010 10:51:33 M Expert system results
10/7/2009 3:08:42PM  Analyst reviewed results
@ 10/7/2009 3:08:42PM  Expert system results
TAT/20096:3225PM  Analyst reviewed results
@ TAT/20096:3225PM  Expert system results
4/22/200911:42.52 M Analyst reviewed results
@ 4/22/200911:42.52 &M Expert system results

Downtown Service Pump #1

MID:

Averages:

Report Generated:
Date Acquired:

Machine Speed:
Rulebase:
Figure of merit:
Maximum level:

9
3
742142011 11:29:58 AM (GMT-05:00)
742742010 12:45:03 PM (GMT-05:00)

1778 RPM

3.5.001

735

113 (+12) VdB at 1.00x on Pump Drive End Tangential

RECOMMENDATIONS:
MANDATORY:  REPLACE MOTOR BEARINGS
IMPORTANT:  REPLACE PUMP FREE END BEARING
DIAGNOSTICS:
EXTREME MOTOR FREE END BEARING LOOSENESS
EXTREME MOTOR DRIVE END BEARING LOOSENESS
SERIOUS MOTOR THRUST BEARING PROBLEM
SERIOUS MOTOR DRIVE END BEARING WEAR
SERIOUS PUMP FREE END BALL BEARING WEAR

<3> MODERATE
<3> MODERATE
<3> MODERATE

PUMP DRIVE END BALL BEARING WEAR
MOTOR FREE END BEARING WEAR
PUMP DRIVE END LOOSENESS OR BEARING CLEARANCE PROBLEM

) ) Az AZIMA DLI hivatalos magyarorszagi képviseletét a Delta-3N Kft. latja el.
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ALERT - Data Review

V2 ExpertALERT =i

File Edit View DataCollection Reports Graph Expert In-Tray Utlites Help
& oA Dl & x| sw BlE Bl 9 OFCko & 2| <
_I sE(ul el o] R B s #NEE sl %l 2 ==
B ﬁ Bainbridge ‘W ater Authority Demo Plant D Plant: Bsinbridge Water Authority Demo Flant AREA: Day Rosd Main Facility Num Avg: 2
ﬂ Dav Road Main Facili ‘ MACHINE: Downtown Sarvios Pump #1 LOCATION: Pump Fraz End [4] MID: ’
= 2y Road Main Facilty 1784.2 CPI, 1.00X, 0.12024247 ins, 7/27/2010 12:44 Axial
) %Aeralion Blower #1
=] Ia Downtown Service Pump #1 016 1X 32X X 120 X ex 7X PV X
ﬁMotorFleeEnd ’ } ; ' ' i ' i — 727 23101_775 B
s 3 Bl R R e { A K L e e e R tof---| — Avg+sig 1783 RFM
S Mator Drive End s | | i T
;!! Pump Drive End h I%El ) ] | H \ i [
F'LJI'I'IFIFI'E!EEI'Id KB VVVVVVVV 77777 (RS R 7777777 : 7777777 3?
r¢lgMainServic:ePumpm DD s R T TN T T T T T TN TTTTTTTYYE T )
] . Main Service Pump #3 096 1 ! | ' T E
r@SewicePumptﬂ LR P e e i e e e L e ‘H’ """""""""""""""" T LR [ S R e E """"""""
¢ : | AN ‘ : : Co :
B Senvice Pump 2 | e T T S S e e
1 R ‘ 1 4
= A} Example Setup Plant 0= viy L Foo b e “‘3%‘ ‘ aal A X A B
[=] ﬂDataColIectionSelupExamples 048 J e oemeeemee e ,,,,,,,,,,,,,,, ,,,,,,,,,,, to---| —Avg*sig 1782 RPM
@[ ACMotor Pump & RPM 1stLoc 0.12 E‘T B L L ‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N ) Vi
# @Y ACMotor Pump RPS TstLoc C1 | e— %!J S| W L W S L 1 | o [
= X ACMotor Pump 4 RPS No e [ [ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N O O I §
w9 ACMotor Pump &IPS RAT <= PO SR | e \[ ,,,,,,,,,,,,,,,,,,,,,,,,, ‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, &
w2 AC Motor PumpAIPS VHA 00s . N R ao b ] L S Y U || S—
- 2 ACMotor PumpAIPS VHA RPM Al o L R “'|‘r 7777777777 T
w0 2R ACMotor PumpAIPS VHA RPM wRali ol e R ‘ QK Lo j s L LY £ S N
w2 ACMotor Pump A IPS+G VHA e \ ‘ ; | : ; o
14 RN — Avg+sig 1732 RFM
@ 8] ACMotor PumpBVdE RAT = { | 7 i B
w B9J ACMotor PumpBVdB VHA G Tt i e i e | R 3
AC Motor Roll 4 FPM VHA o i 1 - g
# @lACMozm Roll & MPM VHA . ’ | | A A g
o !jdfgh a0e * | s ! [EEEPRRER 1z
#- 2 G s Common Setup Example 0.04 Y } SRR f
= Inches Per Second Common Setup Examp 0.02 I ¥ r‘ l" 1 L li l L v l
[+ YdB Common Setup Example | 0. 4= an Yo AN LM M " 4 N O . 7 | WPV
o ML Bt s BankiDrasass Dak Eiamnles [:] a 2k (=3 8k 10k 12k 14k 1€k 18k
<] 1 | [ |[]Linesr R o
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ALERT - Report Editor

¥ ExpertALERT
Flle Edit View Data Collec'uon Reports Expert In-Tray Utilities Help

ﬁ Bainbridge Water Autharity Demo Plant lﬁ | Fleportl Trendl Screening Shes ventTrackell Eommenlsl
= ﬂ Day Road Main Facility
5 @é Aeration Blower #1 Downtown Service Pump #1
=l % Downtown Service Pump #1 [ Add new summary/reviewed record Befresh Recommendation I
m Motor Free End Priority Recommendation
O Motor Diive End = Mandatary REPLACE MOTOR BEARINGS
=5 Mator Diive En Important REPLACE PUMP FREE END BEARING
Qg Pump Drive End *
-
i :ﬂ Pum? fei Severity Fault
3 @5 Main Service Pump #1 EXTREME _~|MOTOR FREE END BEARING LOOSENESS
. Service Pump #1 SERIOUS MOTOR THRUST BEARING PROBLEM
- 7 ) P SERIOUS MOTOR DRIVE END BEARING WEAR
B3] Service Pump #2 |SERIOUS  |PUMP FREE END BALL BEARING WEAR
= ﬂ Example Setup Plant Marimum Level
= ﬂ Data Collection Setup Examples |113 (+12)VdB [3T] at 1.00¢
& AC Motor Pump & RPM 1stLoc Cited peaks Discussion by Analyst
& 106 (+21) VdB [14] at 1.00xM
- ACMotor Pump & RPS 1stLoc 1010 VB HT 00
] ACMotor Pump & RPS No 103 (+36) VdB [14] at 5.00xM
100 (+ 9) VdB [1R] at 1.00:M
3] ACMotor PumpAIPS RAT 9 (e21) Ve [1T] o 200
# % ACMotor Pump &IPS VHA ) gg {-f;-g% xgg ‘112 at gggxm
iV + at 3.00x
T 2] Mt Punn &IPS, VHA RPH An[’]{_] % (13 VB HA] ot .00
= | 12 94 (+ 9) VdB [1R] at 2.00xM
92 (+25) VdB [1T] at 5.00:M
Date | Type 91 (+20) VdB [1R] at 3.00sM
E 7/27/201012:45:03PM  Expert system results 310 ["fg] ¥gg H at gggﬂm
114/201010:51:33AM  Analyst reviewed results 28 {125} Al e
[E] 1/14/201010:51:338M  Expert system resuits gg {fg% ¥gg ]é alt g%ﬂuxm
+ L LUK
10/7/2003 3:08:42PM  Analyst reviewed results 82 (+25) VdB [1R] :[ 7.00xM
E 10/7/2003 9:08:42PM  Expert system results 77(+18) VdB [14] at 7.00xM

) 76(+11) VdB [1R] at 6.00xM
TAT/20096:3225 PM  Analyst reviewed results

@ TA7/20096:3225PM  Expert system results
4/22/200911:4252 AM  Analyst reviewed results

@ 4/22/200911:4252 AM  Expert system results | [ Analyst Review
|” Final Review Requested Action

[ Revised

. . Az AZIMA DLI hivatalos magyarorszagi képviseletét a Delta-3N Kift. latja el.
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ALERT - Event Tracker

®

P2 ExpertALERT
File Edit View DataCollection Reports Expert In-Tray Utlites Help

e =] 2@ Djwle & x| s/d 9| 8z 9
= ﬂ Bainbridge W ater Authority Demo Plant s Fleponl Trendl Screening Sheetl Report Editor  Event Tracker ]Comments!
= 1B} Day Road Main Facilty
[+ @d Aeration Blower #1
= AR
[+ % Main Service Pump #1
+ Main Service Pump #3

Work Order

| Latest Date | Insert | Insert Date | Machine Name | Recommended Action 4 |W°'k Order Status Date

Status

17147220100 11 4’2[”3g Downtown Service Pump | REPLACE ALL BEARINGS, INSPECT COUPLING 7061201

1&51&4 #1 AND ALIGN UNIT Open 3042641

10/7/2009 ogiiaple | 10/7/2003 Downtown Service Pump | REPLACE PUMP BEARINGS AND INSPECT PUMP Analst Closed 1147200
30342 PM 303.42PM 1 FOR PROPER INTERNAL FIT AND ALIGNMENT 1051:33 A1
TN7/2009 poiaple | 7/17/2003 Downtown Service Pump  MONITOR PUMP DRIVE END BEARING FOR Analst Closed 10/7/200
§:32.25 PM §3225PM 1 INCREASED VIBRATION 303.42Pt

[+ Service Pump #1
. 4/22/2009 472272008 :
% Senice Punp 12 Desiable 11425 Desiable 11:42:52 o """ 362 FUMD | g 40F PUMP BEARINGS Analst Closed Jan

= ﬂ Example Setup Plant AM
S ﬂ Data Collection Setup Examples
# AC Motor Pump A RPM 1stLoc I
+ 2 ACMotor Pump A RPS TstLoc
B ACMotor PumpA FPS No
B ACMotor PumpAIPS RAT
[+ @g AC Motor Pump &IPS WHA
4 @g ACMotor Pump &1PS VHA RPM Al
[+ % AC Motor Pump &IPS VHA RPM w Rati
+ X ACMotor Pump 4 IPS+G VHA
[+ @J ACMotor PumpBVdB RAT

w1 B A0 Mot Pumn R VAR VHA - ‘\ﬂ
i| it " ‘)J

owntown Service Pump #1

Date ] Type

@ 7427/201012:45:.03PM  Expert system results
1142010 10:51:33 8M  Analyst reviewed results
@ 1/14/201010:51:33 8M  Expert system results
10/7/2009 3.08:42PM  Analyst reviewed results
@ 10/7/2009 9.08:42PM  Expert system results
7H7/20096:3225PM  Analyst reviewed results
E 7H7/20096:3225PM  Expert system results
4/22/200911:42.52 M Analyst reviewed results
@ 4/22/200911:42.52 AM  Expert system results

4 | 2

Administrator, Welcome to ExpettALERT ©2012 Azima DLI. Version 3.60.0.32 Trial expires on: 3/15/2013 | (GMT-05:00) Eastern Time (US & Canada)| 2/24/2013 11:36PM

© 20133%zima DLI | All rights rBeltasdN Kft. 7030 Paks, Jedlik A. u. 2. Tel.: +36-75-510115 Fax: +36-75-510.1 14 wW.deIta3n.hu



Reliability Portal-Dashboard

<& WATCHMAN

Reliability Welcome, kpiety!

You are connected to demo350 in Eastern Standard Time

|F’owerStation "‘

Monthly Machine Status ->

15

pIen b
Plant View g |
] Extreme W] §
Machines by Severity ] Serious 9 =
O Moderate 10
. O Slight 4
Recent Analysis Results o oK 151
Od Newver Tested 33
Total Machines 207 _\— /
nﬁ S T R R - B R T 3
My Watch List + Online Collection - 2 ¥ & 3 § 3 2 g8 © 3 £ § =
[l = k- = - - a W o = (=1 - [ing
-
® Aux Boiler Feed Pump A ] MODERATE ®SERIOUS ®EXTREME

(10QHG11AP0O1)

Power Station 170

Balance of Plant W
!.| status: |SERIOUS]

Date: 7/31/2012 1:44 PM No machines are monitored online 128

0
o
£
5 95
M
=
43
Data Collection -2
03 b - ] ~ - - ™ - = ™ s ] -
[ — E : 3 z 5 2 % 8 3 oz § ‘B
0 0 0 174 - | d And Sliah
Mo Faults Detected And Slight
Cn Overduel =13 Days | =30 Days ¢ raults Letasted And =
Schedule oD oD
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Portal - Plant Summary View

View » Preferences p Create Custom Report User-Defined Points » Utilities p Help » [ ee Log Out

<~ WATCHMAN

Reliability Welcome, kpiety!

You are connected to demo350 in Eastern Standard Time

™ plants Plant View - Power Station - Analyst Reviewed Result Status

Select the Area: (® View Analyst Reviewed Result Status () View Current Machine Status
E AQCS
B .chsio [ Sort Alphabetically ]

E Ealance of Plant
E Eoiler Building

8 vever [ Nesds | Tora
Tested | Review | Machines
Turbine Hall ] 5 1 1 20 11 ] 38
Balance of Plant ] 2 2 1 30 13 ] 48
AQCS 0 1 E 1 37 4 0 48
Boiler Building 0 1 1 0 49 0 0 51
Ash Silo 0 0 0 0 7 3 0 10
Coal Handling 0 0 0 0 10 2 0 12

Available Reports

View all reports in this plant:

Reports

Recent Reports in Plant
Machines in Plant by Severity
- Analyst Review Required in Plant
A Overdue Machines in Plant

M Event Tracker in Plant

Az AZIMA DLI hivatalgs magyarorszagi képviseletét a Delta-3N Kft. latja el.
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Portal - Reports

M plants Recent Reports (Last 20) FilterBy: | AITIpES v] @
Select the Area: [ View All Reports ]
& AQCS
Azh Silo .
B o once of Blant Plant: Power Station

E Boiler Building

Coal Handling
Turbine Hall JI;Iant I:|am|$
; - rea, Machine
Point Name Report Description Date Added ors |;rvey
Name
J].E Vibration Repurts _ 12!3!2012 HiEsIe A Power Station
‘ InfarEd IHSDECtiOH Reports _ gflﬁfznlz 1oaso R Fower Station
Jﬂ Vibration Reports Longview Power Monthly Vibration Report August 2012 8/15/2012 10:29:32 AM  Power Station
‘ InfarEd Inspe{:tion Reports _ 81{12;2012 Hezazn over Station
J[E vibration Reports Longview Power Monthly Vibration Report June 2012 6/13/2012 11:10:55 AM  Power Station
Reports F g Motor Testing Reparts 5/6/2012 4:42:47 PM Power Station
Recent Reports in Plant . ' 6/6/2012 4:29:02 PM Power Station
Machines in Plant by Severity Infared Inspection Reports o

& Analyst Review Required in Plant :
M overdue Machines in Plant Jlu.l Vibration Reports
=] Event Tracker in Plant

4/25/2012 12:10:20 AM  Power Station

i vibration Reports 3/26/2012 9:36:08 PM Power Station

Jmi Vibration Reports 2/22/2012 4:38:28 PM Power Station

Az AZIMA DLI hivatalos magyarorszagi képviseletét a Delta-3N Kft. latja el.
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Portal - Severity List

™ plants Machines in Plant By Severity - Analyst Reviewed Result Status Filter By : | Select Class Name ¥
Select the Area: ® Vi . O vi .
8 rocs View Analyst Reviewed Result Status View Current Machine Status
E Ash Silo
B coiancs of plant Plant:Power Station- Area:Balance of Plant
B i euilding Aux Boiler Feed Pump A (100HG11AP001)
Coal Handling
Turbine Hall

MANDATORY: INSPECT COUPLING AND CHECK SHAFT ALIGNMENT
IMPORTANT: CHECK PUMP FREE AND DRIVE END BEARING FIT

Plant:Power Station- Area:Turbine Hall
Condensate Pump 2 (10LCB12AF001)

IMPORTANT: INSPECT SYSTEM FOR FLOW ISSUES / INSPECT IMPELLER FOR SIGNS OF DAMAGE

PIa_nt:Power Station- Area:AQCS
Mill 2 Product Pump A

Recent Re . MANDATORY: INSPECT PUMP DRIVE END BEARING FOR PROPER LUBRICATION
ports in Plant

Machines in Plant by Severity

- Analyst Review Required in Plant Plant:Power Station- Area:Boiler Building

A Dverdue Machines in Plant SCAH Condensate Pump B

Event Tracker in Plant

IMPORTANT: CHECK FOUNDATION FOR FLEXING AND / OR LOOSENESS

Az AZIMA DLI hivatalos magyarorszagi képviseletét a Delta-3N Kft. latja el.
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Portal - Machine Status Vi

. - -
Mriants @ Areas “| Plant: Power Station - Area: Turbine Hall
Select the Machine:
% Condensate Pump 1 condensate Pl-lﬂ"Ip 1
{10LCB11APO0O1) (10LCB11AP001)

& Condensate Pump 2
(10LCB12APD0O1)

& Stator Cocling Water Pump 1 m _

& Stator Cooling Water Pump 2

E Turbine Generator

E Condensate Pump 3
(10LCB13APDO1)

E Seal Cil Pump 2

E Aux Circulating Water Pump 1
{10PABS1APO01)

B Circulating Water Pump 2 {by Brandon Schaner =)
(10PABSZAPDOL)

E Boiler Feed Pump 1
(10LAC11APDO1)

E Eoiler Feed Pump 2

(10LAC124001) [Movi1 TJant2 [Febi2 [ Apri2 [ Augi2 [Noviz | Last Monthly Test

'
E Eciler Feed Pump 2
fin ar12aonntl

a -2 | oA S e e RUGTE Wwia]| maximum Severity Test
Reports

Recommended Actions
IMPORTANT: INSPECT SYSTEM FOR FLOW ISSUES / INSPECT IMPELLER FOR
DAMAGE

Identified Problems
SERIOUS PUMP CAVITATION OR AIR INGESTION

g .
Event Tracker for Machine Cited Peaks

Analyst Comments

DIAGNOSIS:

Elevated levels of cavitation are noted by the obvious raised noise floor in the h|gh-
range spectral data. When viewed in Acceleration format, the levels are reaching 0.3 G's.
Additionally, waveform data reveals random impacting at moderats levels, indicated by
pump cavitation noise as opposed to bearing defects or other mechanical tvents.

RECOMMENDATION:
~ Unit should first receive inspection for any obvious flow issues; i.e. flow restrictions,
improperly DDEFEItII'I%_IVEIWES.-'r controllers, uneven system pressure, etc. Assuming no flow
issues are present, then physical impeller inspection should be done to check for any
izzues leading to the cavitation issues currently being experienced.

Recent Reports in Area
Machines in Area by Severity
a Analyst Review Required in Area
M\ Overdue Machines in Area

Az AZIMA DLI hivatalos magyarorszagi képviseletét a Delta-3N Kft. latja el.
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Portal - Event Tracker List View <

) Plants 84 Areas

Select the Machine:

% Condensate Pump 1
{10LCB11APOO1)

% Condensate Pump 2
{10LCB12AP001)

% Stator Cooling Water Pump 1

% Stator Cooling Water Pump 2
.

QTurbine Generator

ﬂ Condensate Pump 3
{10LCB13APOO1)

ﬂ Seal Gil Pump 2

E Aux Circulating Water Pump 1
(10PABS1APOOL)

E Aux Circulating Water Pump 2
(10PABSZAPOOL)

E Eoiler Feed Pump 1
{10LAC11APO0L)

E Eoiler Fead Pump 2
{10LAC1ZAPO01)

'
E Eoiler Feaed Pump 3
(101 &1 2800011

i)
Reports

Recent Reports in Area

Machines in Area by Severity
-] . . -
#  Analyst Review Required in Area

A\ Overdue Machines in Area
Event Tracker in Area

M Event Tracker

Plant: Power Station - Area: Turbine Hall

Filter By : | Fending

Latest| Latest |Insert| Insert Machine Name Recommended Status Days Findings
Priority Date ¥ Priority) Date |— — — Actions Date Open Confirmed
Inspect
4 Slystem For ;
it ~Nov- _Naoy- | Condensate Flow Issues e
: 3023110; Ggé\llczv Pump 2 Inspect Open ggl[z)ec 0
Reject| (10LCB12AP001) | Impeller For
Signs Of
Damage
Inspect
. System For
30-Nov- ..I 30-Nov- % Flow Issues / Open 02-Dec-
; 2012 2012 Inspect 2012
10LCB11APOO1) Impeller For
Damage
Edit 30-Nov- ..I D&-Mov- | Stator Cocling | Correct Soft Open 02-Dec-
Reject 2012 2012 | Water Pump 2 Foot Issue P 2012
_ Monitor All
30-Nov- .I 0&-MNov- | Stator Cooling | Pump Bearings Open 15-Nov- |
2012 2012 |Water Pump 2 | For Increased P 2012
Vibration
- Ensure No
29-Nov- ..I 29-Nov- | Turbine greasfénﬁugi Open 02-Dec- |,
Reject 2012 2012 | Generator Generator 2012
Lead End
Check Motor
Rotor/Stator
. Air Gap And
02-0ct- ..I 11-Sep- |Stator Cooling | Mounts. Verify Open 07-Oct-
Reject 2012 2012 |Water Pump 1 | Soft-Foot P 2012
Condition Not
Present And
Base Stability
| Edit | 02-0ct- .l 02-Oct- | Circulation 0l | Replace Motor open  |07-0ct- 4
Reject] 2012 2012 |Pump 1 Bearings P 2012
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Portal - Recommended Action | Event Details "

|3

™ plants B Areas Plant: Power Station

Area: Turbine Hall

Select the Machine: Machine: Condensate Pump 2

& Condensate Pump 1
(10LCB11APA01)

First Reported: 0B Nov-2012 Latest Priority:  30°Nov-2012

& Condensate Pump 2
(10LCB12AP001)

8 stator Cooling Water Pump 1 Edit Event | Attached Files |
& Stater Cooling Water Pump 2 .
Edit Event

E Turbine Generator
B condenzate Pump 3 Work Order Status: ‘Open V‘ Status Date: |U2—Dec-2[]12 | ﬁ

(10LCB13AP0D1)
B <ol ol purs 2 Work Order Number: | | Findings Confirmed: —Select- ¥
s Seal Oil Pump

B Circulating Water Pump 1 Event Description: ‘—Select— v Root Cause Performed: | | i
(10PABS1APOO1)

Root Cause Finding: ‘—Select— V|

ﬂ Aux Circulating Water Pump 2
(10PAB32AP001) Financial Impact: | |

E Boiler Feed Pump 1
(10LAC11APOO1)

| Recommended Actions:
!2 Eoiler Feed Pump 2

(10LAC124P001) Remove Inspect System For Flow Issues / Inspect Impeller For Signs Of Damage

,
!2 Eoiler Feed Pump 3
7101 AF1240001) )

I | 4 Additional Findings:

Reports

Recent Reports in Area
Machines in Area by Severity
- Analyst Review Required in Area
A Overdue Machines in Area -

¥ Event Tracker in Area l [
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