What’s New with ALERT 4.0

ALERT 4.0, including the TRIO Collector 4.0 application, is packed full of powerful, analysis features.

ALERT 4.0 is truly a powerhouse of analysis feature for the technical analyst and field engineers.
It arms analysts with advanced tools to view dynamic data and fully understand the historical
trends of machinery diagnoses. ALERT 4.0 includes a new layout with larger icons for easier use
in the field. With more than 50 specific product improvements, these are some of the top
features certain to benefit the majority of the ALERT users.

1. All new status views for plants and areas and improved status indicator flags for
machines and locations gives users a better visual for the existing fault states of a
machine. Status flags indicate the fault severity state, whether the machine has been
reviewed by an analyst, and whether a machine or location has been tested or is due.

2. The History View section has now become the Analysis View with better visual
indicators of the trend of the machine condition, the ability to filter notes, comments,
and results, indications as to whether a machine information has been modified with
the Event Tracker, had additional special tests, had new notes inserted, or has been
flagged for a second opinion following the latest machine review state. This will give
better visibility to the machine and the quality of results presented to all involved.

3. A new motor lookup database is now part of the MID / Machine creation wizard. With
15,000 motors available, the motor database will allow analysts to identify specific
motor components for enriched vibration analysis.

4. Improved bearing database. With 75,000 bearing plus the ability for users to define
their own bearings, ALERT 4.0 includes more search functions and bearing frequency
calculations. This is beneficial to users who desire to annotate exact bearing
frequencies in their vibration spectrum.

5. Simple communication between analyst and data collector is important in any program.
ALERT 4.0 continues with Azima DLI’s unmatched communication mechanisms. 4.0
includes a new analyst notes section which increases the efficiency and consistency in
relaying additional tests or steps for data collectors in the field.

Note: ALERT 4.0 is backwards compatible with ALERT 3.60 systems via Replication. ALERT 4.0
does not support direct installation on DCX or DCA-60 nor does it support SFE or Load/Unload
with DCA-50, DCA-31, or DCA-60. Legacy hardware only supported via Replication.
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For the serious analyst, ALERT 4.0 includes many improvements to the way data is presented
and analyzed. In addition to a new series of hot keys to speed up the analysis process and a
more manageable graphic interface to present data, the top improvements of ALERT 4.0

include the following:

1.

Enhanced visualization of dynamic data. A new graph navigator remote control allows
analysts to quickly manage data views for high quality analysis. This remote control
logically locates the common analyst functions such as cursor control, peak locator, unit
/ scaling switching, harmonic and sideband family locators, location progression, test
date progression, and alarm screening.

ALERT 4.0 adds the powerful auto correlation displays of waveform data and circular
waveform plots to greatly empower analysts’ abilities to identify faults.

Bode data and Nyquist plots are now available and presented in both single and triaxial
formats for advanced analysis capabilities.

New improved user preferences and header information give analyst more options to
display spectral graphs and plots in units with better meaning to their program. This
includes the ability to display waveforms as waterfalls, single or double triax, or as
native, single, or double integrated values.

Improved orbit and circular plots displays will greatly benefit advanced vibration
analysts for getting better representations of machine vibration and fault analysis.

In the field there have been 28 specific feature improvements to the TRIO Collector and
Collector X applications. Designed to give the user faster and more meaningful information
while still maintaining the simplicity of use the TRIO users have come to know. Some of the top
improvements include:

1.

A greatly improved graphic viewer gives more information to users. This includes
mosaic views, legends, and improved cursor controls.

New amplitude alarm triggers from waveform data, spectral data, and overall values.
Improved handling of mixed-sensor programs where users have both single axis sensors
and triaxial sensors. This is common for machines that have permanently installed
sensors which are accessed from a junction box. The M-12 plus single BNC adapter
cable allows users to keep their triaxial sensor permanently connected and still collect
data from the single channel sensor.

Along with the ALERT 4.0 software release, a new and improved TRIO DP-2 data
processor is available which offers a full +/-10 Volt range. This will greatly benefit users
who have loud or high impacting machines.

The new DP-2 comes in a new polycarbonate enclosure with improved ruggedness and
durability.
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ALERT 4.0: ExpertALERT, ExpertALERT Cloud-subscription, StandardALERT, ViewALERT

The user interface of ALERT 4.0 has an all new look. Though the buttons are larger (57% larger)
with a more updated design, they are in the same locations as before as to no impact the habits
of our common users.

Let’s walk through a couple of the key changes here.

The thing to note in the Data Collection menu is that ALERT 4.0 does not support load/unload
or survey file exchange with the legacy WATCHMAN Data Collectors such as DCA-31, DCA-50, or
DCA-60. The only Data Collector which is supported through these communication methods is
the TRIO. Customers with DCA-60s or DCXs can use replication to communicate, however,
those platforms do not support the installation of ALERT 4.0. For replication, ALERT 4.0 is
reverse compatible with DCX and DCA-60 using ALERT 3.60 through replication.

#) Loading a data collector @

Machines Ophonz l

Select the data collector
|TRID |

W

Fiemaovable Drive  Metwark, l

Enter data collector's IP address or network. name:
|Tri|:|

D atabasze name:
EADE

ok Save az default

Page 3 of 30



Added to the Reports menu now is a new selection to view or print a Notes Report. With the
diverse system which separates analysts from data collectors, the notes are the best
communication mechanism to ensure quality data and analytical understanding. Analysts will
greatly benefit from this new report to see all machines which have notes applied.

ALERT Notes Report

Azima DLI Demo Plant

Common Machines

Chilled Water Pump #4

Name Date Type Note

Your name here 12/21/1999 5:55:23 PM AN Note: This machine has screeching motor bearing problems
Exhaust Fan #1

Name Date Type Note

DBA 3/8/2016 6:18:22 AM FN replaced motor. identical motor, replaced late january
Generator Fan Unit

Name Date Type Note

mhogan 3/30/2016 0.55:06 AM FN 206 New Motor/Driver

207 New Driven Equipment
New everything

Makeup Water Pump #12
Name Date Type Note
mhogan 126/2016 10:47:15 AM FN 101 Equipment NOT running

Machine Groups

Feed Pump C
Name Date Type Note
Administrator 827/2015 6:29:46 AM FN 201 After Alignment
206 New Mator/Driver
Feed Pump D
Name Date Type Note
Dan Hogan 2/812016 9:22:44 PM RA Confirm moter replacement with a note.
Feed Pump F
Name Date Type Note
Dan Hogan 6312015 10:3%:59 PM RA Canfirm pump work with nates

Main Service Pump #1
Name Date Type Note

Administrator 3027/2014 10:01:47 AM FN 805 Sound - Gear Mesh Whine
808 Sound - Rubbing
COMPONENT. Driven Unit
LOCATION: Pump Free End
Voice Note (Elapsed Time: 6 Seconds)
Phnin Nnta

The Expert menu has a couple of changes to note. First, the option to select when a machine to
be processed has 50 Hz or 60 Hz line current is now removed from the dialog.

-
E Expert system report [x] £\ Expert system report &J

" Machines I Dates

Machines 1 Dates | X
M achine speed detection parameters

— Machine speed detection p

& Momalize if necessary (RECOMMENDED) % Nomalizs if necessary [(RECOMMENDED)

i Compute speed using nominal and average data

" Compute speed using nominal and average data

" Customize speed computation " Customize speed computation

— Electrical ine frequencs

£~ 50 Hertz

' B0 Hertz

[~ PFrint report automatically [~ Piint repart automatically

I~ Skip tests previously processed [ Skip tests previously processed
I Suppress demodulated spectra ¥ Suppress demodulated spectia
I~ Suppress all waveforms [ Suppress all waveforms

ok Save as default ok Save as default
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Line frequency is now set as part of the options at the AREA Level.

£\ Editing Machine Groups E@Q
File Move Help
AR
Area name lMachine Groups
Plant name |Azima DLI Demo Plant ~|
Line Frequency \ " B0Hz (¢ BOHz
1}
Notes and picture Import picture I

The second change to the Expert menu which should be noted for all users who connect to the
WATCHMAN Data Center is the option to Quick Review. This allows users to blanket review all
machines of a certain priority state. So how is this used in application? Consider a database
which is relatively mature, most MIDs have a healthy average baseline and the system is
running efficiently with the expert automated diagnostic engine. Data arrives, the expert
system reviews, and the analyst has a good trust in the diagnostics. As always, there needs to
be a review to ensure the accuracy as machines should never be shut down or repaired based
solely on the automated system. But, with a mature average baseline, healthy machines need
only a very quick glace to ensure the machine was running and that the data is valid. An analyst
can do a very quick scan through the data to ensure this and then with one action, mark all of
those machines as reviewed. This allows the analyst to then focus on the diagnostics of the
machines which have serious or extreme problems.
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ALERT 4.0 has many new rules that apply to the diagnostic engine. These include setup and
diagnostics of variable frequency drives and new peak screening tools for machines with impact

demod waveform.

In the Utilities menu there is now better tools for managing both the Internal Bearings Library,
the External Bearing Library, and the all-new Motor Library.

Internal bearings are bearings that are added or edited by the end users; bearings that are
unique to the plant. The external bearing library is a separate bearing database that is installed
with ALERT that contains about 75000 bearings for use in your analysis. Both selections here in
the menu provide new tools for searching for these bearings.

Export Data...
Import Data...

Add and Review Drawings...

Define Units...

Internal Bearings...
External Bearing Library...
External Motor Library...
Edit User-Defined Mote
ID Tag Check

Regroup Tests

Delete Data...

ALERT 4.0 includes more search functions and bearing frequency calculations. This is beneficial
to users who desire to annotate exact bearing frequencies in their vibration spectrum.

&

Select Bearing

0% |

Search

Stop Search |

LCaneel

=] 08 | & %

[

i SlatSeach Eeaiing Calculator Delete Bearing Save Changes Cancel

r N
£\ Search External Bearing Library [ £\ Internal Bearings l_‘_‘g‘:' =
Manufacturer: [SKF W Match at Any Position in Field - Searchp
Fist Search Sting IS'UE}— ¥ Match ot Any Pasiion in Field Bearng 1D |% [Examples: "SKFE2%", "%EB203%")
® &nd o Search |<Noner VI Fram I To I
Second Search Sing: IZ |¥ Match at Any Positian in Field Machine speed |1
Search I(None) LI Erom To | Beaiing &0 Rollers Cage Train Roller Spin|  Outer Race Inner Race ;I
Boari = 7 FiF 7320 12 0.4003 1.9858 4.8108 7.1892
earing ID Cage Train Roller Spin Outer Race
T SKF 16013 19 04519 51454 85861 10.4139
e SKFE315 8 0.3852 2.0640 3.0820 4.9180
SKF 6303-2ZNR a2
SKF 6303-Z
SKF 6303-ZNR
SKF W 6303-27
-
(.

L

L

A new motor lookup database is now part of the MID / Machine creation wizard. With 15,000
motors available, the motor database will allow analysts to identify specific motor components

for enriched vibration analysis.
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Creating motor assets in ExpertALERT will present a motor lookup to users to help them
understand the driven component forcing frequency. By searching a couple of strings such as
manufacturer and model or frame, the user can select an applicable motor to insert as part of
the setup. Detailed searches can also be made from fields such as poles, RPM range, line
frequency, horsepower, voltage, and current. For understanding motor bars and slots, this
database will definitely help analysts identify electrical vibration.

r

MID Creation Wizard

Degcribe the motor. Please ensure that you check each page
and answer as many questions as possible.

E ] Bearings ]

X u Details
(» AL Mator Coaling fah on motar? [
" DC Mator
" WFD Motar

-

[ Search External Motor Library Mumber of meter bars [0

)
§
-
Q
2

Manufacturer: |REL ¥ Match at Any Positior %% |Driver ID:
Frame Search String: v Match at Any Position Mator Library
(+ And " Or
Model Search String: v Match at Any Position % <Bre | Al l
& e 4 v Power-HP 50 To 100
v RPM from 1780 Ta 1800 v Voltage 420 To 480
[ Line Frequency (" 50 Hz f 60 Hz [ Cument-Amps 5 Ta 200
DEM & Frame ID RPM |Poles HFP | Voltage | Amps |Freq/Hz|Phases|Type |Bars |Slots | Model/Label -
REL 364T 1781 4 60 460 136 60 3 ACI 47 60 |P36G5234
REL 364T 1781 4 60 460 140 1] 3 ACI 47 60 P36G51
REL 364T 1781 4 60 460 136 60 3 ACI 47 60 P36G3326
REL 364TC 1781 4 60 460 136 60 3 ACI 47 60 P36G1035
REL 364TS 1781 4 60 460 136 1] 3 ACI 47 60 P36G3354
REL 365T 1780 4 75 460 172 60 3 ACI 47 60 P36G564
REL 365T 1780 4 75 460 170 60 3 ACI 40 48
REL 365T 1781 4 75 460 172 60 3 ACI 47 60 P36G3365
REL 365T 1781 4 75 460 174 60 3 ACI 47 60 P36G52
REL 365T 1781 4 7h 460 172 60 3 ACI 47 60 P36G3364
REL 365T 1783 4 75 460 178 60 3 ACI 47 60 P36G3356
REL 365TC 1781 4 75 460 172 60 3 ACI 47 60 P36G1036
REL 3B65TS 1781 4 75 460 172 1] 3 ACI 47 60 P36G3307 ﬂ
a & X
Search Stop Search Select Motor Cancel

Also new in the setup is the ability to select variable frequency drive motors as its own unique
type of machine. This will apply new rules for diagnosing these assets.
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ALERT 4.0 Toolbar

ols|@ ala|e] 2| x| 88| 7|« AEeBEE 2 o

The buttons in ALERT 4.0 have a new look and better sized (57% larger than in 3.60) but mostly
function the same. Some key things to note is they will gray out or disappear completely
depending on the location in the tree. This helps to avoid confusion and increase user efficiency.

One change includes the pop-up tree toggle. This function would pop up the tree when it was
toggled closed. With monitors sized wider than in the past, this function was no longer needed.
All other buttons are the same as before.

Another change to note is that the History view button is now called Analysis View and provides
significantly more details to aid in the understanding of machine trends and activities that
happen between previous analysis and current data arriving into the database.

The navigation tree has three significant changes. First is the Database top level. This Analysis
View level of the database gives users a quick understanding of their overall program.

) BxpertALERT = 2
File Edit View DataCollection Reports Expert In-Tray Utilities Help

=& |2 » B ¥ «BBa o

--pl Database Summary of Machine Faults and Severity

1l Azima DLI Demo Plant 5 = Never Needs Total
b s e piancome | RN Setou | woce [t [[ERRERRITY i [ A [
1 TRIO Vertied Caibration ’;‘Zima E“ DE‘”‘” Flent S g g g E 1nn 103 33

T etup Examples

B masTeRLsTS TRID Verfied Callration 10 i 0 0 0 3 [ 3

S} EXPERT SYSTEM MIDs

-8 MACHINE SURVEYS

DATA COLLECTION SETUPS
-8 SURVEY FERIODS

Summary of Machine Recommended Actions/Events and Priority

Plant Name ’ilmpnllanl Dexirahle’ﬁ o | e
5 5 g E
0 [

‘zima DLl Deme Plant 2 £l
Setup Examples [ [ 10 10
TRIO Yerified Calibration 1] o o 1] 3 3
Administrator, Welcome to Expertél ERT @2016 Azima DL Wersion 4.0.0.44 Trial expires on: 3/28/2016 [UTC-08:00] Pacific: Time (U5 & Canada)| 8/30/2016 | 02:19 PM
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P Datsbase
-} Azima DLI Deme Plant
P Setup Examples
&) TRID Veified Calibration
[E masTERLSTS
I EXPERT SYSTEM MIDs
685 MACHINE SURVEY'S
[ DATA COLLECTION SETURS
-] Acceleration Gs D400L Comman Setup
Acceleration Gis DS00L Common Setup
Arceleration Gt 1600L Common Setup
[ Acceleration G 3200L Comman Setup
Arceleration Gt 5400L Common Setup
=] Default Impact Demod 0800L HFF=0.5kHz
Default Impact Demod 16001 HPF=0.5kHz
Detault Impact Demod 1600L HPF=2kHz
Default Impact Demod 16001 HPF=3kHz
Diefault Impact Demod 1600L HPF=4kHz
~J=] Defauit Impact Demod 1600L HPF=SkHz
Default Impact Demod 32001 HPF=0.5kHz
&= Defauit Impact Demod 3200L HPF=2kHz
Default Impact Demod 3200L HPF=3kHz
Diefault Impact Demod 32001 HPF=4kHz
Default Impact Demod 3200L HPF=5kHz
Diefault Impact Demod 6400L HPF=2kHz
[ Defauit Impact Demod 6400L HPF=3kHz
Default Impact Demod 64001 HPF=4kHz
-- Detault Impact Demod 64001 HPF=5kHz
Detault Insec -12800L Setup
Diefaut Infsec st 2600L Setup
| Demod Common Setup
Demod setup BPF=E-10kHz
&= Displacement Prazimity Probe Mis 0800L
Displacement Praximity Probe MM DB00L
Impact Demad 0800L HPF=05kHz
Impact Demod 0B00L HPF=TkHz
Impact Demad DB00L HPF=2kHz
|2 Impact Demod 15013000 RPM 2000 Hz 0800
Impact Demod 1E00L HRF=0.5kHz
&= Impact Demod 1600L HPF=1kHz
Impact Demod 1B00L HPF=2kHz
Impact Demad 1600L HPF=3kHz
=] Impact Demod 1600L HPF=3kHz Gs
Impact Demad 1600L HPF=dkHz
&= Impact Demod 1600L HPF=SkHz
Impact Demod 3001-4500 AP 3000 Hz 1600
Impact Demad 32001 HPF=05kHz
Impact Demod 3200L HPF=1kHz
Impact Demad 3200L HPF=2kHz
&= Impact Demod 3200L HPF=3Hz
Impact Demad 3200L HPF=dkHz
&= Impact Demod 3200L HPF=SkHz
Impact Demod B400L HPF=1kHz
Impact Demad B400L HPF=2kHz
Impact Demod B400L HPF=3kHz
Impact Demad B400L HPF=dkHz
&= Impact Demod B400L HPF=SkHz
Motor Current 100my 32001
-J& Motar Current 100mY G400L
Motor Current 10my 3200L
Motor Curent 10m 54001
[z Velochy In‘sec 0B00L Common Setvp
Velocity Infsec 1600L Cormmon Setup
&= Velochy In‘sec 3200L Common Setvp
Velacity Infsec B400L Common Setup
Velocity mmsec 16001 Common Setup
Velocly Probe Common Setup
[ Velaciy VB 0B00L Common Setup
-1 Azima DL Demo Plant
- B teration Blower #1
-84 Biiler Feed Pump B
-3 Chiled Water Pump 1
B Chilled \w/ater Purap B2
-3 Chiled Water Pump #3
e [ Chilled Water Pump 54
E-2H Main Service Pump #1
- [ Main Senvice Pump #2
B Main Service Pump #3
- (A Main Service Pump #4
- B Senvice Pump #1
E
[
E
B
E
E
B
E
B

-2 service Pump 2
(3] service Pump #3
[N service Pump 4
(34 service Pump 5
(Bl senvice Pump 6

B Water Pump #5

-] Setup Examples

&) TRIO Veriied Calbration
-2l Velociy VB 1600L Commen Setup
e Velasity VB 3200L Common Setup

-4 SURVEY PERIODS

Next area of improvement is the Data Collector Setup section. There are
more common setups provided out of the box. Also, ALERT now displays a
list of machines which utilize those setups as part of the machine or test
location’s setup.

The final area to note is the main content pane of ExpertALERT. Aside
from the new graphing functions, the most impactful change comes from
the Analysis View. When looking at the Database level, Plant level, or Area
level the user will get high level information about the section status.

Database Level:

Summary of Machine Faults and Severity

Plant Name ’i Serious | Moderate Slight ’ﬁ 'P:s‘;::l I%i:fi:: M:ccl"llianles

Azirna DL Demo Plant 2z ] 3 13 34

Setup Examples 0 1) 1) 1) u] 10 a 10

TRIO Yerified Calibration 0 ] ] ] 1] 3 1] 3

Summary of Machine Recommended Actions/Events and Priority

Plant Name ’i Important | Desirable ’ﬁ 'P:s‘;::i M:c‘:nlianles

Azima DLI Demo Plant 2 5 5 9 13 34

Setup Examples 0 a a a 10 10

TRIO Yerified Calibration 0 ] ] ] 3 3

Plant Level:
Summary of Machine Faults and Severity
. . Mever Meeds Total

Area Hame Seriouz | Moderate | Shaght lﬁ Tested Review | Machines
Uncarmmon Machines 0 3 0 0 0 a 0 3
Common Machines 1 1 1 ... 3 1} 4 n
Machine Groups 1 1 4 3 3 1] 9 21

Summary of Machine Recommended Actions/Events and Priority

i . ﬁ Mever Total
Area Name Important | Desirable Tested | Machines

Common Machines 1 1 1 3 4 10
Machine Groups 1 1 4 B 9 21
Uncommon Machines 0 3 0 0 0 3
Area Level:
Summary of Machine Faults and Severity
Machire Marme | | |
Chillzd " ater Pump 4 8/24/2015 4/2172015 172472015 871272014
Buoiler Feed Pump & 31872016 1041072015 | 97872016 | 8/14/2015  7/9/2015 | 7/1/2015
Aeration Blower #1 7/26/2010 | 443720100 1A13/2010  10/7/2009  7/17/2009
Exhaust Fan #1 [ 47872016 | 3/8/2016 2711720016 1/15/2016  12/3/2015  11/13/2015

3/30/2016  2/25/2016 |NIF2EI2016N I2A872015] FI#2372015] 10/29/2015

117232015

Generatar Fan Unit
td ak eup ' ater Pump #12
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When at the Machine level, the top view presents the historical trend of event of the last six

reviewed results as well as status indicators as to whether the machine has field notes or event
tracker entries. This helps an analyst understand what other factors may be contributing to the

machine’s health for at-a-glance diagnostic information.

Y

= A D)

Field Note

New Event

Urgent

Special

Review Test
Data

options
Requested

File Edit View DataCollection Reports Expert In-Tray Utilities Help

rlel 6 »
® % Feed Pump B - 7/27/2014
@ Feed Pump C

- B Feed Pump D

m

tracker

Information

2| x| 8|8 JﬂJEIEJJJJ L]

Repot | Trend | Screening Sheet | Report Editor | Event Tracker | r Include Cited Peaks

- [ Feed Pump E
& [ Feed Pump F
- @4 Main Service Pump #1 Main Service Pump #4
- @] Main Service Pump 42 MID:

Averages:
Date Acquired:

Analyst Reviewed Results

3
772742014 9:45:03 AM (UTC-08:00)

Speed: 1784 RPM
Rulebase: 20130322
Date s Figure of merit: 694
- il Level: 113 (+12) VdB at 1.00x on Pump Drive End Tangential
(0 772772014 545,03 AM  Analyst reviewed resu
7/27/2014 4503 AM  Expert system results
31/14/20\4751 TAM E::eu sislem les:\ls RECOMMENDATIONS:
! Mandatory: REPLACE MOTOR BEARINGS
@) 10/7/20136:08:42PM  Expert system results

> Important: REPLACE PUMP BEARINGS

@l 7/17/201333225PM  Expert system resuls

2 4/22/20138.42528M  Expert system resuks || DIAGNOSTICS:

Extreme: £ ExpertALERT

2| x| 88l v« REeHE @Ol

1B} Common Machines
-3} Aerstion Blower #1
S Motor Drive End

DISCUSSION BY 4

This machine has increq
Analyzed by: 8 Blower Diive End
-8 Blower Fres End

10/29/2015 | 11/23/2015 | 12/18/2015| 1/26/2016] 2/25/20M6 | 3/30/2016 -g '

Repart } Trend | Sereening Sheet | Fepart Edtor | Event Tracker | [~ Inlude Cited Peaks

Extreme: File Edit View DataCollection Reports Expert In-Tray Utilities Help
» Serious:
Serious: [l ‘ ~ Y
£2> Serious: l
<3> Moderate: 1) Database
€3> Moderate: - Azima DLI Demo Plant

‘Analyst Reviewed Results

n

Generator Fan Unit
MID: 113

A

. ges: 8
A2 s PPl 4 Date Acquired: 3/30/2016 9:54-00 AM (UTC-08:00)
- -2 Boier Feed Pump B
3 = 2 53] Chiled Water Purp #1 ~ |[Machine Speed: 3595 RPM
Adminstiator, Welcome to ExpetALERT ©2016 Azima DLI. Version 4.0.0.43 Trial expie [ Chiled Woter Pump 42 Rulebase: 20130322
— Chilod e P 3 Figure of merit 52
- E illed W ater Pump Maximum Level: 0.98 (141%) infs at 1.00x on 2H
b - Chiled Water Pump #4
- sl RECOMMENDATIONS:
B THERE ARE NO RECOMMENDATIONS
- Makeon ater Pumn 812 2
I ~|[DIAGNOSTICS:
Date e ~ || NO FAULTS HAVE BEEN DETECTED

E B/30/2016 A5400AM  Analyst reviewed results
E 3/30/2016 355:06 AM Field Note - mhogan
E 3/30/2016 354:00AM  Expent system results
E 2/25/20161:35:43PM  Field Note - mhogan — ||Analyzed by:
@I 2/25/2MG11:40:24 &M Analyst reviewed results

E 2/25/201611:4209 40 Field Note - mhogan

a 2/25/201611:40:24 &b Expert spstem results

@ /2672016 11:20:2B AW Analyst reviewed results

E 1/26/201611:20:38 &M Field Note - mhogan

@I T/26/2MG 12028 4M  Expert system results

a 12A8/2ME 121504 P Analyst reviewed results

E 12A18/2M512:2429 P Field Note - mhogan

a 1218205121504 PM  Expert spstem results

a /232015121353 P Analyst reviewed results

E 11/23/2M5121404 PM  Field Note - Sdministrator

a 11/23/2M5 121363 P Expert spstem results

@I 10/28/2M5 8361940 Analyst reviewed results -

DISCUSSION BY ANALYST:

New blower asset installed. Vibration is within normal limits and similar to Unit 2

m

Dan Hogan
Dan Hogan

4/5/2016 11:15:42 AM (UTC-08:00)

Reviewed by 4/5/2016 11:15:42 AM (UTC-08:00)

| Weldcome to Expetd ERT 2016 Azima DLI Version 4.0.044 Trial expires on 9/28/2016

(UTC-08:00) Pacific Time (US & Canada) 8/30/2016]11:14 AM
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£)| ExpertALERT Also, in the history window, the user can filter what is
Fil Edit Wi Data Collecti Reports  Expert I . . . . .
f5 SR Tem TemLeteen TEem SR T visible to help increase the efficiency of the analyst.

B4 @ 6la|m|
1k Database -

ﬂ. Azima DLI Demo Plant

B- ﬂ. Common Machines
B- @é Aeration Blower #1
:é tdator Drive End

m

Qé Blower Drive End

Qé Blower Free End
Boiler Feed Pump &
Boiler Feed Pump B

24

20 i
@!! Chilled ' ater Purnp #1

Bl

il

Chillzd ' ater Pump #2
Chillzd ' ater Pump #3
Chillzd ' ater Pump H4
Exhaust Fan #1

Generator Fan Unit
b akeun W ater Pumn #1

o R e O s R g OO e O oy OO s O o
(£ 2 g K g g E R C R AR &

Expert spstem results
Analyst reviewed results
Expert spstemn and analyst reviewed results

Expert syste

E 2/25/2016 1:35:43 PM Field Mate - mhogan

) 2/25/2016 11:40:28 AM  Analyst reviewed results

| R R P LT P A IR Y P I,

For the serious EA analyst, users can dive deeper into the diagnostic rules which comprise the
automated result.

'A ExpertALERT == =
File Edit View DataCollection Reports Expert In-Tray Utilities Help
]
| sla| 2| x| #|8| ¥| «| NEaEE @ o
B Database - |[771/2015] 7/9r2015] 871472015 3/8/2015] 10/10/2015 ] 3/18/2016]
P} Azima DL Demo Plant )
2B Common Mashines 2| Fepat | Trend| Screering Sheet Repor Ediar ] Event Tracker |
4 serction Biower 41 || Boiler Feed Pump &
2R Boitr Focd Pump & [ dd new summareviewed iecord __Beiresh Recommendation
18} Boiler Feed Pump B Proiy R =
{8 Chiled Water Pump #1 ¥ [important COLLECT MORE DATA OVER TIME L@ MONITOR
Chiled W/ater Pump #2 Important REVIEW MOTOR LUBE OIL ANALAIS OR SAMPLE
Important INSPECT MOTOR BEARINGSBURING NEXT SHUTDOWN IF FEASIBLE : LIFT TEST
Bl chiled water Pump 3 = > -
. Ehiled W 15 Show Diagnastic Lagic /[ o
<
» -
Molor Free End Bearing Shell Looseness is indicated if
: and maximumm amplitude 3t postion #1 for 153, 35, 5.5¢. 7.5¢, 9.5<is greater than 80V,
Loy Ulras and sum of exceedances at position #1 is greater than 12VdB,
IR St and maimum amplitude at postion #1 for 055, 253, 4.54, 6.59<, 8.5< is areater than 80YdE,
© -l Exhaust and sum of excesdances at postion #1 is greater than 12'd8,
i o either the sum of exceedances at position 1 for X184 EVEN HARMONICS is gieater than 18 B,
and maximum amplitude 2t postion #1 is oreater than 85'dB, L Discussion by Analyst
and maximun amplitude at position #1 for 2¢-12¢ 00D HARMONICS is grester than 85VdB, r 2 [The L4 BFWP mator vibration data shows an increase in motor rotational vibration in the prosimeter
and sum of excesdances at position #1 is greater than 27 VdB, eadings on both ends of the mator. The outboard metor bearing shows 1st and 2nd order
and maximum amplitude at position #1 far 433 SHAFT is greater than 80 VdB, hatmonics meaning increased lnoseness and 2 possible rub of contact condition on the sleeve
2] 31802018 :41:43 a0 and sum of exceedsnces at position H1 is Qrecter than bearing and shaft. Case readings show rotational rale impacting and muliples of motor speed
2] 3018/2016 54143 M ang mawm’um ampc‘i\lude at ?DSItI?n ”L{m A E7l>< St:AFIE\; %vaeatal than 80 VdB, wibration with the presence of hall hammonics [1/2, 3/2, 5/2] indicate gioss looseness and
and sum of exceedances at position #1 is greater than conoborate the prox readings.
3 10102015 11:2310 8 and maximumm amplitude at postion $#1 for 3¢15 00D HARMONICS is greater than 100 Y. L4 P s
@] 1010:205 11:4910 4 and sum of exceedances at posiion #1 is greater than 45 VdB £ |Increased bearing clearance and possibie shaft contact is possible on the outboard motor bearing
: ) . given the current data Previous reports had shown abnomial general looseness in both case and
@_I 9/8/2015 350:09 AM T:;e severity scoie :s[ tge Sfm ult 11 reaer than B0V for 1.5 354 554 754, 355, prow readings at lower levels in September and Dotober 2015 data. This cunent March data is an
& masimum ampliude 2t position #1 greater than o increase of those previous condilions.
[ /6/2015 3.50:09 AW the sum of exceedances at pasition #T greater than 12V for 182, 3.5¢, 5.5, 7.5¢, 084, "
3] | 2142015 8:50.10 PM tlﬁe mammFum amuéltude at |DUS‘“E"" “:ﬂgrealetr lhlan S?X\'ﬁéﬁ' 0%225;)(4‘ 5 55;)( asxsx Motor Dutboard Y has decreased to 0.8 from 116 mils [3/8/15), hawewver 2 Dxb and 3.0:4
e sum of exceedances alt posiion 81 grieater than o — |muinles are present at high levels.
(3 214/2015 25010 P the sum af exceedances at pasiion #1 greater than 18 VB for 3415 EVEN HARMONICS, Fiotor Dasnd o hevee ereaved to 1 24 from 0185 mils (3/8/15)
B | 7/9/2m15 550:01 PM :I;e masimum amu:i:u:e a: DUS‘:‘D" 51 grea:er man 22 xig im g}% E\rfjl’hNHiﬁﬂMﬂﬂN'#iﬁ« i Motor Inboard ' 1.0xM has increased ta 1.63 from (1 4 mils (3/8/15]
. masimum amolitude A nnsifion #1 reater than o 2
377372015 55001 i . |Motor Inboard ¥ 1.08M kas increased to 1.75 rom 1.04 mils (3/8/15) -
(2 71,2015 6:35:23 4
@_’ 70142015 6:35:23 &M Requested Action Save
(3 s18/ams 120808 P T
Adnirihator Welooms o ExpentALERT ©2016.Azins DLI Werson 40104 Tial swires on: 812872016 (UTC-08:00) Pacific Time (US & Canada)| 3/12/2016 | 02:48 PM
= T — m = m — — Tl
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Graphing Toolbar

-

| A

R || 0] 1

RIS JIE| i

(2]

o

x| 2| B8]

KA
[ &

The major area of change will be noticed when using the graphing functions of ALERT. There
were major changes here to accommodate more advanced and power users of the software.

To scrub though volumes of data two features have been
added. The first is all-new hotkeys functions which will allow
for common functions to be performed via keystrokes. The
second is a remote control which puts common functions
and advanced techniques into a common location separated
from the main application window. Users with large screen
will appreciate the remote and the ability to go through data
without requiring lots of extraneous mouse movements.

Major changes that will be noticed by existing users include:

The location of the Demodulation data is no longer part of
the data types but now part of the range selection. When
looking at Spectrum, for example, you will see Low Range,
High Range, and Demod Range as options. When looking at
Waveform, again Low range, High Range, and Demod Range
as options. This is dependent of collecting Demod Spectrum
or Demod Waveform as part of the machine location setup.

When looking at Spectrum, there are a few changes to how

PVE] Low Range @

Frequency: 29977 CPM
Order: 8.319x
Amplitude: 5 89E-05 in/s

4« JAD I =
A

Default Units | | infs

Acceleration | 1]

-
Yelocity in/s -
Displacement | |mils -

«:

IR MDD

W s

to display data. Firstis the layout. This used to be a toggle between overlay and waterfall, it
now offers single graph with separate selection for average overlay, waterfall of all related
data, and overlay of all related data. These all function independent of the average baseline

overlay.

When looking at Waveform, there are new formats for how this will be displayed. Single, triax
and double triax, and waterfall displays are now available, you can select orbits with more

options, and entirely new are single and triaxial circular graphs.

New improved user preferences and header information give analyst more options to display
spectral graphs and plots in units with better meaning to their program. This includes the
ability to display waveforms as waterfalls, single or double triax, or as native, single, or double

integrated values.

Page 12 of 30




New data displays include:

Filtered (1x-5x) Orbit of Acceleration Data:

Flant Example Setup Plant
Area: Data Collection Setup Examples

Machine: AC Motor PumpAIPS RAT
Location: Meotor Free End Brg 1 [1] - RAT

8/21/2016 18:21:54

MID Averages: 0 MID: 8
RPM =1785 RPS=28.75
A=P-P=1387 Y=P-P=

50 g

Time =0.1237 Sec
Revs=2.882
AmpX=0802g
AmpY¥ =2298 g

K- Min: 0722 Max: 0.835 RMS: 0.434 Symmetry: -1.503 ¥-= Min: <0282 Max: 0.287 RMS: 0.123 Symmetry: 1.279 Reference Circle = 0.8g

Revolutions = 0.00 - 74.08

Standard Orbit

Filtered Orbit
1x RPM

Filtered Orbit
1x-5x RPM

Poincare Map
{Markers Only)

Show/Hide
Markers

Radial
0

Tangential
80

Triaxial Circular Waveform Plot:
Axial 8/ ‘2016 18 54 Time =0.1227 Secs

Flant: Example Sstup Flant
Area; Data Collection Setup Examples
Machine: AC Moter PumpAlIPS RAT
Location: Motor Free End Brg 1 [1] - RAT

MID Averages: 0 M
RPM=1785 RPS=29.75
PR=5440g

612 NMax 2.827 RMS. 1468 Crest Fador. 1.82 Symmety. 1.277 (Units g)

Radial 0 Tangential

Scale: -2. to 3.

Scale: -2. 1o 3.

Scale: -2. to 3.

w
il
I
3
R
=

(=]
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Triaxial Waveform Plot:

Flant. Example Setup Flant

Area: Data Collection Setup Examples

Msachine: AC Motor FPumpAIFS RAT

Location: Motor Free End Brg 1[1] - RAT

Axial 8/21/2018 18:21:54
MID Averages: 0 MID: 8
RFM =1785 RFS5=23.75
F-F=5440g

Min: -2.613 Max: 2.827 RMS: 1.488 Crest Factor: 1.93 Symmetry: 1.377  (Units g}

3

™

e

»— 8/21/2016 RPM: 1785

|equafiue]

Autocorrelation Plot of Waveform Data Above:

Flant Example Setup Flant
Area: Data Collection Setup Examples
Machine: AC Mator PumpAIPS RAT
Location: Motor Free End Brg 1 [1] - RAT

Axisl 8/21/2018 12:21:54
MID Averages: 0 MID: 8
RPM =1785 RPS=22.75
P-P=13562

Min: -0.987 Max: 0.985 RMS: 0.825 Crest Factor: 1.59 Sy y: 1.058 (Units C

Factor)

1.2

Correlation Factor
o
o

» — 8/21/2018 RPM: 1785

Page 14 of 30
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Spectral Waterfall with Overall Trend:

150. » - Trend of Overall

120.
m
=}
=

1o, §

20
222009 8/7/2010 1/11/2012 8172012 11/21/2014 4/28/2018

Plant: Bainbridge Water Authority Demc Plant Radial 10/7/2009 21:08:19
Area: Day Road Main Facility MID Averages: 2 MID: 2
Machine: Downtown Service Pump #1 RPM =1784 RPS=28.74
Locstion: Motor Free End [1] - RAT Cverall = 102.04 VdB

Ll

150.
120.
20.
80.
20.

150.
120.
0.
80.
20.

[1epey |

VdB (0 dB ref 5.57E-07 infs)

150.

120.
0.
80.
30

| tenuabuel |

Triaxial Spectral Plot with Remote Control:

A ExpertALERT (= =] =]
File Edit View DataCollection Reports Graph Expert In-Tray Utilities Help

elrlel clale] 2| x| 88| |« NEE-E @ o
0] S| Z AR W] o] ]2 B8] 1

= = = = =
2 wa| i 22| A2 2] B8
]ﬁ Bainbridge Water Autharity Derma Plant Flant Bainbridge Wal arity Demo Flant Axisl 6 Frg=1782.0 CFM
i L Area: Da MID Ay Ord =0.998x
-8 Day Road Main Facility . - AP Amp=128.0 VoB
5] %Aera' lonwer Oversl| = 129.28 VdB
! S Motor Diiv 5]
; g} Blowser Diive End 120.0]
v 28 Blower Free End 1o
B Sel z
o [ Do & Pump #1 0
- End )
28 Matar Drive End o
= Pumn Niive Ead -
Auial High Range =] @ 1 = 1] P &
=
Frequency: 1732.0 CPM = 120
Order: 0.999x <@
Amplitude: 1290 VdB oo
p : - b =
@ s S
] 5
70.
g8
x| |s
= WMMAWW
fas}
i VdB
.| | Default Units * = N Hroty wrin, -
=

51| Acceleration | [g - L
el =
mils + "e

4 8
TenuanueL

» ) il

High Range Orders
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Bode Plot — Single Axis

File Edit View DataCollection Reports Graph Expert In-Tray Utilities Help

olsl@| o|a|e| 2| x| 8[B] ¥« NEE-BE 2 o
o] eloluilR] ] o 2l o] u]aifwililefz] ale] 7] @8]

H Database Machine: AC Motor PumpAIPS RAT Bode Plot (28 samples) Sample =28 Amp = 005
@ ﬁ Bainbvidge Water Aulhuri!y Demo Plant LD:NJ:H Motor Free End Brg 1 - RAT Radisal RPM =210.7 Phase 3 degrees
- Example Setup Plant i
=B} Data Collection Setup Examples
-2 ACMotor PumpAIPS RAT

~GZ Motor Free End Brg 1

224 Motor Drive End Brg 2

Z% Pump Drive End Big 3

- C3 Pump Free End Brg 4
3] ACMotor PumpaIPS VHA
D) ACMotor PumpAIPS4G VHA
B3] aCMotor Pump BB RAT
ACMotor PumpBYVdB VHA
3] 6 s Common Setup Example
B9 inches Per Second Common Setup Ex
9] VB Common Setup Example
B} Nanowband Peak Process Point Examples
- B) Oniine System Setup Examples
&-[BY Process Point Examples
58] Time Wavefiom Examples
@B User Defined Points Examples
@[3 MASTER LISTS
- EXPERT SYSTEM MIDs & 1e0p
(-4 MACHINE SURVEYS
B
B

/s

infs pk

+-[=] DATA COLLECTION SETUPS
#-48 SURVEY PERIODS o
o l
0 500 1000 1500 2000 2500 2000 3500
< i ||| [ — -z
Adrministrator, Welcome to ExpettALERT 22016 Azima DLI. Version 4.0.0.58 Trial expires or: 12/15/2016 PM

File Edit View DotaCollection Reports Graph Expert In-Tray Uilities Help
~

olsl@| o[2]e| 2| x| &|B] ¥| <«
ol D s S 3 - P Gl i N

ﬁ Database Machine: AC Motor PumpAIPS RAT Bode Plot (28 samples) Sample = 15 Amp = 245 in/s
N 2 Location: Motor Fi End Brg 1 - RAT Axial RPM =1273.3 Ph =146 d
&) Bainbridge Water Authority Demo Plant s s b — egmes

& Example Setup Plant

034
28] Data Callection Setup Examples s
53 w 021
=% ACMotor PumpAIPS RAT £
G Motor Free End Brg 1 oty
e 0.0
Zeel Motor Drive End Brg 2 260
Z8t Pump Drive End Brg 3 2704~
Zel Pump Free End Brg 4 g o
B9 ACMotor PumpAIPS VHA o)
D] ACMotor PumpA IPS+G VHA A
3] ACMotor PumpB VB RAT .
ACMotor Pump BVdB VHA g (98T
%] G s Common Setup Example & ey
29 Inches Per Second Common Setup Ex| |~ 011
B9} v Commen Setup Example o
#-BY Nanowband Peak Process Point Examples|| 570 . -
-8 Online System Setup Examples D
E-1BY Process Point Examples °
9 90.1-
@Bl Time Wavefiom Examples § v
@B User Defined Paints Examples 0.4
5-[Z] MASTER LISTS « 03
=
- EXPERT SYSTEM MIDs @ 02
&% MACHINE SURVEYS O o 5
E DATA COLLECTION SETUPS 0.0 2
260 H
SURVEY PERIODS H
& 270.4- B
o
@ 180.1
3
90.
o
[ 0 500 1000 1500 2000 2500 2000 3500
< i L | |
Admiristrator, Welcome to ExpetALERT 22016 Azima DLI. Version 4.0.058 Trial expires on: 12/15/2016 |(UTC-05:00] E astern Time (US & Canadal [11/15/2016
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Nyquist Plot — Single Axis

Machine: AC Motor PumpAIPS RAT Bode\Nyquist Plot (28 samples) Sample =28 Amp = .005 in/s

Radial RPM =210.7 Phase = 92 degrees
Radial

0.260
0.324 +

0.288 T
0252 1+
0.218 T

0.180 +

infs pk

0.144 +

0.108 +

0072 +

0.026 1
0.000

Nyquist Plot - Triaxial

Machine: AC Motor PumpAIPS RAT Bode\Nyquist Flot (28 samples) Ssmple =28 Amp = .004 in/s
Location: Motor Free End Brg 1 - RAT Axisl RPM = 210.7 Phase = 81 degrees
Axisl 0 Radisl ° Tangentis| o

Scale: 0.10 0.4 Scale: 0. t0 0.4 Scsle: 0. t0 0.4

0 500 1000 1500 2000 2500 2000 3500
Speed in RPM CPM
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Peak and Parameter list from Spectral Data

Peak List (23]
Axial Radial Tangential | @ High Range 34702016 17:31 '
Peak Frequency Amplitude Order | « RPM =1793.0 RPS = 29.883 —_—
Mo. | ! [CPM) YdB [xRPM]) Spectral Amplitude | Amplitude | Amplitude | Parameter =
1 1792.0 129.0 0999 Parameter 1 A R T |Units
2 3 3578.8 105.6 1.996 Spectrum Dverall 129.3 133.8 137.7 vdB
3 h361.6 81.7 2990 Floor Ampltude 78.2 864 88 2 |vdB
1 B 7202.8 116.2 4.7 SubSynchronous - — - ¥dB
h F 8987 6 87 5 h13 Synchronous . 129.0 1337 1376 vdB
b 107531 7.6 5997 Honsynchronous 952 91.2 94.0 vdB
7 8 125997 87.9 7.027 12RPM | 1290 | 1337 1376 |VdB |
] . 14407.5 100.2 8.035 2xHPM 105.6 102.5 100.7 vdb
9 16184.0 729 9.026 3xAPM 81.7 894 86.0 |vdB
10 179839 b5.0 10,030 4xHPM --- 90.9 |vdB
11 19817.0 81.7 11.052 bxAPM 87.5 85.1 86.3 |vdB
12 21609.2 82 6 12.052 bxAPM ¥7 6 b5.6 -~ WdB
13 23412.0 Fiiki 13.057 FxAPM --- -~ WdB
14 25070.3 627 13.982 8xAPM --- 81.3 |vdB
15 26999.9 80.7 15.059 ﬂ 9xAPM --- -~ WdB ﬂ

The graph Preferences has some new functions in the Scale tab. This updated section better

handles the display of data.

#% Graph Preferences

S

Spectrum

Units

Frequency [] scale
(* Set best zcale
™ Set scale manually

bl amirnum |0

[

Arnplitude [t scale

" Usze scale limits assigned to the units
{* Set best scale for all axes

" Set best scale for each axes

" Set scale manually

l Elptiu:uns] Eu:ulu:urs] Comparizian

tanual Scale Units | CPM

CPr
CPr

Lirnit M aximum Range Dizplayed

Maximum |0.17 [ Maximum dB &l
Wik [ [ Mazimum Decades 4
0] | Save as default | Apply
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The remote control puts all common analytical tools in one location. This makes the analyst
more efficient and minimizes mouse movements. This remote control logically locates the
common analyst functions such as cursor control, peak locator, unit / scaling switching,
harmonic and sideband family locators, location progression, test date progression, and alarm
screening. For the power users who spend lots of time looking at data, there are all new hot-
keys assigned for the most operations.

Aocial

Low Range @

Frequency: 29977 CPM
Order: 8.319x

Amplitude:

h.89E-05 infs

14

4

A»]

4

Y

Default Units | | in/s

Acceleration | 1] il

Yelocity

Displacement

14

4

amon

_.,

i

e

i

A

Axis

Ad

Cursor
Off

Auto
Scale
All

Micro-Cursor Movements

Peak Locate

Fast switching between units for spectra or waveform
Type of scaling control button

Remove all cursor control button

Axis movement function for single or triax formats
New peak list and peaks analysis functions

Alarm screening function for spectral peaks and
parameters

New peak jump function on spectral and waveform
graphs

New harmonic and sideband family locate and display
functions

Move between locations

Move between test measurements

Move between fault frequencies

Revolution markers and single revolution selector
Improved movement between graphs on waterfall plots

Finally, the data viewing window can now be resized to help paint the best analytical picture for
determining the patterns to vibration. In a double triax view, the Low Range and the High
Range can be repositioned to utilize the space.

Alt <>

Changes horizontal space assigned to Low and High Range
for dual triax graphs

Home

Toggles the visibility of the slider arrows for dual triax graphs
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o WATCH

PDM MONITORING SERVICES

£ pu 8:52 AM
s e
[~ LU =N, Bverass

All new status indicator flags for machines and locations give users a better visual for the
existing fault states of a machine. Status flags indicators include independent visibility of
automated diagnostic results from reviewed diagnostic results, as well as an all new machine
and location screening algorithm to present a better pass/fail following machine collection.

1D Tag New Note New Speed More Data Options Analysis Unload Help Exit
& § 2] e ‘ ] (2) o~
Service Pump #2 1780 RPM
(Nominal)
Last tested 10/29/2015 7:13 AM
Machine List *° Status ‘ Picture Test Setup Details
Main Service Pump #1 ;
Automated diagnostic status
= Main Service Pump #2 st Previous Machine .'* Previous Location }1+
" Machine screening status is
= Main Service Pump #3 MODERATE
" : ® Tevi reviewed m 0l
~ = Main Service Pump #4 s (RO W
& Service Pump #1 S
= o) P ——— ) e e Next Machine .+ Next Location }1*
Motor Free End
Motor Drive End
£ Service Pump #3 s ﬁ
= Motor Free End
= Motor Drive End
= "' Service Pump #4 —
Motor Free End Stoiodoies ='-_ =
= Motor Drive End
Service Pump #5
£ Service Pump #6
== ' Water Pump #1
5 Battery: AC TRIO-DP1-00774: 94% Connected on Bluetooth 9/13/2016 901 AM
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Options Analysis

e

 New Speed
)

~ IDTag

Tr T ]

|

=

Unload

&

|

Service Pump #2
Motor Free End

Machine List

|

m Automated diagnostic status
Is SERIOUS,
Location screening status is
MODERATE.
Previous reviewed machine
status (1/29/2014) was
MODERATE

== Main Service Pump #1
= Main Service Pump #2
= Main Service Pump #3
= Main Service Pump #4
misc Service Pump #1
== © service Pump #2
Motor Drive End
£ Service Pump #3
= Motor Free End
= Motor Drive End
= "' Service Pump #4
Motor Free End
= Motor Drive End
Service Pump #5
£ Service Pump #6
= '3 Water Pump #1

=

A new status tab presents a variety of data to the analyst in th
users better sense of pass or fail ahead of detailed diagnostics
show a mosaic of data plots to give a better picture of what is

~ More Data
=

New Speed
)

' ID Tag Options
o

~ NewNote
] &

[ " |

‘ Analysis

POS: 1 RAT
ID: 164

Test Setup

1702 RPM
(Test Data)
Last tested 10/20/2015 7:12 AM

Details

Previous Machine .* Previous Location }1*

Next Machine .* Next Location }1+

View Data @
Stored Notes g

Battery: AC TRIO-DP1-00774:93% Connected on Bluetooth 9/13/2016 9:02 AM

e field. Screening indication gives
. The view can be expanded to
happening.

Unload
2

e

Help

L% |8

Service Pump #2
Motor Free End

POS: 1 RAT 1702 RPM
(Test Data)

Last tested 10/29/2015 7:12 AM

Machine List Picture
1780 RP
Test Date: 10/29/2015 7:12

Test Duration: 1 Minutes

= Automated diagnostic status is SERIOUS.

Machine screening status is MODERATE.
®  Previous reviewed machine status (1/29/2014) was MODERATE.
() Machine is overdue for testing.

Spectrum Overalls - Low range
I Radial IA»II Tangent

1055 985 1205
Waveform Peak - High range

High range

Axial I

| Tangential
109.0
103.0

bal Radial
VdB 1001
VdB

Motor Free End
Motor Drive End

938
942
Demod

1008

Motor Free End
Motor Drive End

dBmV
dBmV

9
g

066 042 031

Details

AM| | previous Machine .* Previous Location ;1*

1026 9538 1161
Radial Avial Tangential
o7 I 052 I 033
4 Automated diagnostic status is SERIOUS with wamings.

Report generated: 10/29/2015 7-13:22 AM
MID: Service Pump Reliance 60HP (4)

Rulebase version: 20130322 Maximum level is 113 (+57) VdB [1T] at 0.382xM

Averages: 1 Figure of merit: 911

<< Questionable data at pickup(s) - 1T.2T

IMPORTANT Verify validity of data and any diagnoses. retest unit if necessary.

Attention Required! OK

~

Expand View
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Simple communication between analyst and data collector is important in any program.

ALERT 4.0 continues with Azima DLI’s unmatched communication mechanisms. 4.0 includes an
improved analyst notes section which increases the efficiency and consistency in relaying
additional tests or steps for data collectors in the field.

ID Tag New Note New Speed More Data Options Analysis Unload Help Exit
v i ) = e & (2 x
Service Pump #2

Enter New Notes T T

| Categories B 1101 E NOT g

102 Equipment NOT in Operable State
2 As-Is State 103 Analyst - IMMEDIATE ATTENTION REQUIRED
3 Structural Conditions 104 Analyst - Priority Review Requested
4 Bearing-Belt-Blade-Motor-Shaft 105 Test Operating Conditions Not Met
5 Filter-Leaks-Fluid } 106 Unsteady Operation

6 Overheating 107 Unit is NOT Loaded

7 Pressure-Load 108 Access Is Difficult/Dangerous

8 Sounds 109 Noise Exceeds Safe Levels

9 Modify Database 110 Missing Safety Barrier/Notice

10 User-Defined Notes 111 Broken Gauges

112 REQUESTED ACTION Not Performed

‘ Component [Selected Noles
Shift
\ — Up Add Note
‘ Photo Note Shift Remove Note
Down
‘ Free Text
Save f Cancel * Clear Notes

Battery: AC TRIO-DP1-00774:92% Connected on Bluetooth 9/13/2016 9:07 AM

ID Tag New Note New Speed More Data Options Analysis Unload Help Exit

e . L. e & & e x
Service Pump #2 POS: 1 RAT 1702 RPM
(Test Data)
Motor Free End ID: 164 Last tested 10/20/2015 7:12 AM

Take Additional Test Data at This Location
Advanced Tests * Cross-Channel Phase

1 Custom Setup Use: To determine the phase difference between two or more sensor locations.

2 High Frequency

3 High Resolution Description: The data from this test can help distinguish between various fault modes affecting the 1x

4 Demodulation RPM component. This can be useful when determining whether a high 1x RPM peak is being caused
by g ora condition. It can also be used when studying phase

5 Low Frequency 3 2 2 sy ine at any fr ]

6 Order Tracking " - -

7 Tme Synchronous Average

8 Bump Test (Equipment ON)

9 Bump Test (Equipment OFF)

10 Runup/Coastdown (Waterfall)
11 Runup/Coastdown (Bode)

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

14 Speed Detection

15 Phase Analysis

16 Cross-Channel Phase

17 Orbit

18 Tachometer Waveform

19 test 2 3
Next Page @ @ Test Settings .

Return to Machines 9

Battery: AC TRIO-DP1-00774:92% Connected on Bluetooth 9/13/2016 9:10 AM
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A greatly improved graphic viewer gives more information to users. This includes mosaic views,
legends, and improved cursor controls.
Service Pump #4 - 1970 RPM

Motor Cpld End
ouhne Data Collection - 10/8/2015 7:25:24 AM

[
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Battery: AC TRIO-DP1-00774:90% Connected on Bluetooth 9/13/2016 9:21 AM

ervice Pump #4 - 1970 RPM
otor Free End - 10/8/2015 7:25:24 AM
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Battery: AC TRIO-DP1-00774: 90% Connected on Bluetooth 9/13/2016 9:23 AM
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New amplitude alarm triggers from waveform data, spectral data, and overall values.

{ Service Pump #4 - 1970 RPM )
{ Motor Free End - 10/8/2015 7:25:24 AM & All Graphs

42.4 VdB at 10711 C?’M, 5.51 Orders, Axial

Location screening status is MODERATE. RPM: 1970
Waveform Spectral Data
FMax Axis Peak (-) Peak (+) Overalls 1st Peak 2nd Peak 3rd Peak
Low range g vdB
Axal -0.548 0548 100.3 97.5@ 1.00x 928 @ 7.40x 873@841x
Hz Radial -0.243 0243 |948 882 @ 1.00x 856 @3.11x 856 @ 7.40x
Tang -0.336 0.336 1125 109.2 @ 1.00x 1056 @ 0.49x 96.9 @ 0.92x
High range (] vdB
Axal -2627 2627 102.0 96.8 @ 1.00x 940@ 10.1x 929@ 741x
Hz Radial -2957 2957 |969 89.9 @ 0.52x 89.3 @ 1.00x 859 @ 741x
Tang -1.807 f 1807 1132 1106 @ 0.51x 109.7 @ 1.00x 96.2 @ 3.70x
Demod Volts dBmV
Hz Radial - 5.360 436 334 @ 1.00x 33.0@2.01x 308@4.01x

Battery: AC TRIO-DP1-00774:90% Connected on Bluetooth 9/13/2016 9:22 AM

New to users is the ability to quickly change the orientation of the triaxial sensor while in the
collector application. When collecting data, and the sensor is incorrectly positioned or needs to
be relocated, the user can simply change the setting on the fly.

ID Tag New Note New Speed More Data Options Analysis Unload Exit
& i ) = e ] (2) x

Service Pump #4 POS: 1 RAT 1946 RPM
(Test Data)
Motor Free End ID: 168 Last tested 10/8/2015 7-25 AM

Machine List } = ' Status Test Setup Details

Test Conditions: Test online after sufficient warmup.

Ensure low speed stop. i .* Previous Location n*
Machine Collection Period: 60 Days

Machine Test Time Span: 10 Minutes

Next Machine * Next Location +
Location Setup: POS: 1 RAT e }1

Low range - Velocity VdB 0800L Common Setup,300 Hz,800 Lines

High range - Velocity VdB 0800L Common Setup,3000 Hz,800 Lines c (/‘\
Demod - Demod Common Setup,600 Hz,800 Lines /«; Start Test >
Overalls - <Not Active>

Phase - <Not Active>

View Data m

Stored Notes EE

Battery: AC TRIO-DP1-00774:89% Connected on Bluetooth 9/13/2016 9:27 AM
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The details tab in Collector now presents the information that is stored in the details view of
ExpertALERT as well as the machine design.

| New Note New Speed More Data | Options Analysis Unload ] Help Exit
; ) e 4 ] x

Main Service Pump #4 POS: 1 RAT 1784 RPM
(Test Data)

Motor Free End ID: 158 Last tested 11/21/2014 1:37 PM

| Machine List | Test Setup | Details

Machine Design Informan'on]

[ = Service Pump Baldor 50HP Aurora Pump Previous Machine .’$ Previous Location }1*
= Motor ‘
AC Motor with 58 motor bars .
Rolling element bearings and no cooling fan
Supported rotor with rolling element main and thrust bearings i Q* Next Location }1+

8 first stage vanes second stage vanes
Flexible Coupling
Centrifugal Pump
= Machine Bearing Information
No bearing information for any locations on this machine

Battery: AC TRIO-DP1-00774:87% Connected on Bluetooth 9/13/2016 9:37 AM

A change to the way collection occurs is the visibility of any test operating conditions which are
specified for a machine. When the first location of a machine is selected for data collection, if
any test conditions are defined, these will be displayed for acknowledgement before proceeding.

New Speed More Data | Options Analysis ] Unload ] Help Exit
) E & 4 ] x

Generator Fan Unit POS: 2 VAH 3575 RPM
(Test Data)

Motor Drive End ID: 137 Last tested 3/30/2016 9:48 AM

L

Common Machines Test Conditions:
Aeration Blower #1 il G or must be operating under normal

operating conditions.
Boiler Feed Pump A Generator load must be between 25 and 50%.
= MOTOR NON DRIVE END Ensure Fan motor is running in fast speed.
MOTOR DRIVE END
+ PUMP DRIVE END
PUMP NON DRIVE END
Boiler Feed Pump B
Chilled Water Pump #1
Chilled Water Pump #2
Chilled Water Pump #3

t
== Chilled Water Pump #4 & Cancel

Machine List Picture I Test Setup ‘ Details ‘

Exhaust Fan #1
Generator Fan Unit
Motor Drive End
Blower Drive End
+ Blower Non Drive End

Battery: AC TRIO-DP1-00774:87% Connected on Bluetooth 9/13/2016 9:42 AM
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Collector 4.0 now allows a user to specify tachometer power requirement attached to the DP-2.

New Note New Speed More Data
i ) - : 4 &
Generator Fan Unit POS: 2 VAH 357“5 esr‘zsx)
Motor Drive End ID: 137

Last tested 3/30/2016 9:48 AM

Enter or Measure Machine Speed

Speed Units
o RPM
RPS

‘
1 Measure

Divide Tach

7 Tachometer Power

| Delayed Capture (3 sec.)

Cancel *

Battery: AC TRIO-DP1-00774: 86% Connected on Bluetooth 9/13/2016 9:44 AM

Collector 4.0 adds the ability to show a mosaic display during data collection so more
information can be presented to the user in a logical fashion.

Generator Fan Unit - 3575 RPM o
Blower Non Drive End

COLLECTING DATA

AL o

Spectra (Orders) aveforms (Seconds

Test Conditions:

Generator must be operating under normal operating conditions.
Generator load must be between 25 and 50%.
Ensure Fan motor is running in fast speed.

G — Battery: AC TRIO-DP1-00774:86% Connected on Bluetooth 9/13/2016 9:49 AM
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Using Azima DLI’s proprietary algorithms, ALERT 4.0 will validate the data collected and screen
it for potential problems ahead of full diagnostics through the Expert Automated Diagnostic
System of ExpertALERT or manual analysis.

Generator Fan Unit - 3575 RPM

{ Blower Drive End - 9/13/2016 9:47:36 AM & Al Graphs ¥ OK
Location screening status is MODERATE. RPM: 3575
Waveform Spectral Data
FMax Axis Peak (-) Peak (+) Overalls 1st Peak 2nd Peak 3rd Peak
Low range ] in/s
Axial -1.904 1.905 0.305 0231 @ 202x 0.160 @ 1.00x 0.105 @ 8.06x
Hz Vert -0.645 0.598 0.040 0.027 @ 8.06x 0.022 @ 1.00x 7.6E-03 @ 8.04x
Horiz 0619 0613 0277 0.276 @ 1.00x 0.016 @ 8.06x 0010 @ 2.02x
High range [} in/s
Axial -1.858 1.788 0301 0234 @201x 0.158 @ 1.00x 0.099 @ 8.06x
Hz Vert -0.783 0.607 I 0.044 0.033 @ 8.06x 0.022 @ 1.00x 8.5E-03 @ 201x
Horiz -0.947 1.125 0278 0.275 @ 1.00x 0.020 @ 8.06x 0012@201x
Demod g g
Hz Vert - I 0.365 I 0.031 6.6E-03 @ 1.02x 5.0E-03 @ 3.02x 4 6E-03 @ 2.00x

Battery: AC TRIO-DP1-00774:86% Connected on Bluetooth 9/13/2016 9:48 AM
L=

Now users can utilize channel 1 or channel 4 as part of single axis sensors. This saves time and
wear and tear on the data collector by utilizing an adapter which puts both a triax and a single
axis (portable or through a junction box) into the collector without needing to move cables.

) ID Tag ) New Note New Speed More Data - Options ) Analysis Unload i Help . Exit
o’ 2) = e 4 4 (%) x

Data Collection Options [NewSpesd

Advance automatically when testing at this location is finished
/| Show graphs during data collection Spectra Time @ Mosaic

7| Show test summary after all locations tested
Show intermediate averages (overlap processing off)

Por {overTides T
[ Single-axis sensor mode @ Channel 1 Channel 4 Pause after
— _ - 7| measurement,
Diamon pad teft=t mode

displaying:
Analog Integration: [ High range [ Low range
Hours to consider machine or location tested: 2 Mosaic
:
Tachometer trigger level (+/- Volts): 2.5 Low Range Spectra
[ Enable speech recognition Low Range Waveforms

High Range Spectra

] Enable auditory feedback Volume High Range Waveforms
v Show status indicators 7| Show overdue indicators Demod Spectra
Show numbers with status 7| Show status legend Demod Waveforms
/| Show reviewed status /| Prefer reviewed status
7| Show expert system status 7| Show screening status

Spectral peak alarms

Change Database Save Cancel a E] @

Battery: AC TRIO-DP1-00774:86% Connected on Bluetooth 9/13/2016 1:29 PM

¥
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Collector 4.0 offers Left-handed mode of operation:

‘ ID Tag ‘ New Note New Speed More Data | Options ‘ Analysis ‘ Unload ‘ Help ‘ Exit

) 1]
Data Collection Options [NewSpeed )

e 4

Advance automatically when testing at this location is finished
/! Show graphs during data collection ~ Spectra © Time @ Mosaic

¥ Show test summary after all locations tested
| Show intermediate averages (overlap processing off)
| Portable accelerometer (overrides database defaults)

| Single-axis sensor mode @ _Cha —ehannokd useaﬂerl
o - measuremen
Diamond navigation pad [ Left-handed mode isplaying
Analog Integration: "] High range [ Low range
Hours to consider machine or location tested: 2 Mosaic
:
Tachometer trigger level (+/- Volis): 2.5 Low Range Spectra
Tl Enable speech recognition Low Range Waveforms
— = High Range Spectra
Enable auditory feedback Volume High Range Waveforms
7 Show status indicators [¥] Show overdue indicators Demod Spectra
Show numbers with status [¥] Show status legend Demod Waveforms
¥ Show reviewed slatus v Prefer reviewed status
v Show expert system status Show screening status

1 Speciral peak alarms

Change Database ‘ Save ’ H Cancel *

a)(¥] ~

Battery: AC TRIO-DP1-00774:86% Connected on Bluetooth 9/13/2016 1:29 PM

ID Tai New Note New Speed More Data Options Analysis Unload Help Exit
o’ ; %) = e 4 4 (% ®
Generator Fan Unit POS: 4 HVA 357ﬂ5 e:asx)
Blower Non Drive End ID: 139 Last tested 9/13/2016 9:52 AM
Machine List d & Status ‘ Picture ‘ Test Setup [ Details
‘ wl - Azima DLI Demo Plant . 2
y Automated diagnostic status
P L }1* F——— .+ @ - common Machines is SERIOUS with wamings

Location screening status is

‘ é Aeration Blower #1 EXTREME
| : B Boiler Feed Pump A g g{é’g%‘féé?;’;g ecne
| + mmsa Boiler Feed Pump B —
.* - s Chilled Water Pump #1
Chilled Water Pump #2
* Chilled Water Pump #3
O ; . : = Chilled Water Pump #4
+ = Exhaust Fan #1
' & Generator Fan Unit
o Motor Drive End
Blower Drive End
= Makeup Water Pump #12
Stored Notes F @ - Machine Groups
‘ = @ - Uncommon Machines

[e

‘ View Data
|
i
|

Battery: AC TRIO-DP1-00774: 86% Connected on Bluetooth 9/13/2016 1:30 PM
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Not all features of ALERT 4.0 or Collector 4.0 are needed by all users. The user preference
option allows for user to decide what information needs to be presented.

ID Tag New Note New Speed More Data Options Analysis Unload Help Exit
’ %) e e a4 ] [ 2) ®
Data Collection Options
Advance automatically when testing at this location is finished
/| Show graphs during data collection Spectra Time © Mosaic
7. Show test summary after all locations tested
Show intermediate averages (overlap processing off)
Portable accelerometer (overrides database defaults)
Single-axis sensor mode @ Channel 1 © Channel 4 Pause after .
_ - /| measurement,
Diamond navigation pad Lefi-handed mode displaying:
Analog Integration: [ High range Low range
Hours to consider machine or location tested: 2 Mosaic
_ Summary
Tachometer trigger level (+/- Volts): 2.5 Low Range Spectra

Enable speech recognition Low Range Waveforms
_ _ 7 High Range Spectra
Enable-audto Dack High Range Waveforms
v Show status indicators Demod Spectra
Deqod Waveforms

7| Show overdue indicatol
Show numbers with status 7| Show status legend
Show reviewed slatus

/| Prefer reviewed staltus

Show expert system status
Speciral peak alarms

7| Show screening status

Change Database Save [~ Cancel * [B | v.v l v

Battery: AC TRIO-DP1-00774:86% Connected on Bluetooth 9/13/2016 1:29 PM

Finally, for advanced users, Collector-X allows for the display of orbits.

{ Aeration Blower #1 - 1780 RPM i Graphs
{ Blower Free End - 9/13/2016 3:18:06 PM P
i waveforms X Axis: Y Axis: [EEIIE . Fixed Scale (<< 1>
0.0E00 g at 0 Seconds, Axial

0_Max_0_RMS_0021

Standard Orbit e Revolutions = 0 - 75
2559 Seconds  1780.0 RPM T ok ¥ 75 Total Revolutions
g b b - (Based on RPM)

Restore Graph i E RN Single

1x Filter

1x - 5x Filter

Subtract

Poincare Map W i : ) Previous
(Markers Only) \ i

Show/Hide Markers : ‘ . f Next

9/13/2016 333 PM
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