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1. Introduction Dynamox

This document deals with the operation of the DynaPredict
Web Platform, whose purpose is to make the DynalLoggers data
collected by the App or Gateway available in the cloud, and to
facilitate fault interpretation and diagnosis.

Throughout this manual will be presented and explained in
detail the user interaction screens.
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2. Platform Access Dynamox

The access to the Web Platform is performed through the URL:
https://dyp.dynamox.solutions.

Initially, the login screen will be displayed and the user must
enter their access credentials to enter the Platform.

If you do not have access credentials, you can contact
Dynamox directly, through the e-mail support@dynamox.net. If the
user forgets his/her password, it is possible to reset it through the
option "Forgot your password?" generating a link that will be sent to
the registered e-mail.

DYNAPREDICT

Industry 4.0 solution for machine condition monitoring

Picture: User Authentication

After logging into the Web Platform, you must choose the
workspace you want to access, based on the permissions assigned
to the user.
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0 John

Which workspace do you want to access?

Select werkspace

] -

Picture: Workspace Selection

After selecting the workspace, the user will have access to the
Web Platform and all its functionalities.

2.1 Home Screen and Main Menu

Immediately after logging in, at the top of all screens you will be
able to view/hide the side menu, as well as the print commands,
help, and language.

— FTiS
:ﬂﬂu

Picture: Available Options in all screens.

Currently, the Web Platform is available in Portuguese, English,
Spanish, French and Korean.

When logging in, the first screen to be shown is the DMA Dashboard,
which will be discussed in detail in the following sections.
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Picture: Platform Home Screen - DMA Dashboard

@ DynaPredict

Workspace
Dynamox i
Integrated
BE Dashboard v

== Asset Tree

The side menu, shown in the picture beside, can be
accessed at any time after the user login.

W Machines
Predictive
2§ Dashboerd v From there, you can access the Integrated, Predictive,

and Sensitive sections (available to customers who
have purchased this module).

4\ Spectral Analysis

@ Spots

oh Gateways
Sensitive

Dashboard = “

+2, Adherence Groups
" Route Manager

Checklists

Picture: Side Menu m
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Integrated

In the Integrated section, an overview of the data and assets
that composes the workspace is presented, through the functions:

Dashboard: section that centralizes data obtained from predic-
tive and sensitive data. It is divided into two parts:

ntegrated

== Dashboard ﬂ
Health Indicators

Reports

Picture: Integrated section in the side menu

- Health Indicators: presents the health of the assets by sec-
tors, taking into account the predictive and sensitive modules (in
case the company has acquired it).

- Reports: presents all the predictive and sensitive analyses
performed by users in the client company.

2. Asset tree: enables the hierarchy of the company's units, sectors
and machines, facilitating the organization and management of the
available assets.

3. Machines: presents a view per machine, considering the predic-
tive and sensitive module. By selecting a machine to visualize, it pre-
sents a grouped view of all Spots located on this specific machine,
as well as anomalies detected by sensitive inspectors through the

sensitive module.
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Predictive

The Predictive section presents the main functions that support
predictive monitoring, based on information from Dynamox's
vibration and temperature sensors, the DynalLoggers. Among them
are:

DMA Dashboard: decision support panel, which displays an
indication of the assets' health, through the information of the
sensed Spots and alarms configured for each point;

Spectral Analysis: list with all the spectral analyses performed by
Spot and machine.

Spots: list with all the monitoring points (Spots) created, their
respective machines and Dynaloggers.

Gateways: lists all registered Gateways (automated data
collectors for Dynamox sensors) and their respective settings.

Sensitive (Optional)

In the Sensitive section, functions that support the creation and
management of sensitive inspection routes are available:

Dashboard: six dashboards are available to assist decision
making, regarding sensitive inspection routes and anomalies
reported by field inspectors.

Adherence Groups: a panel that provide the list with the grouped
user groups for route adherence accounting.

Route Management: a list with all the inspection routes and their
respective information, as well as the option to create and
manage new or existing routes.

Checklist Models: a list of all checklists created, and option to
create new checklist templates.

More information regarding the use of these features is described in
the Sensitive Inspection Manual. m
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3. Asset Tree Creation

The first step in the process of initiating the deployment of
Dynamox's monitoring system is the creation of the company's
asset tree.

The Asset Tree is a visualization in the shape of a tree, with all
the assets in which the system developed by Dynamox will be
deployed. This functionality allows an overview of the
organizational structure, facilitating the analysis and management
of assets, through the hierarchy of units, sectors and machines of
the company.

Through asset tree management you can create sub-areas to
reflect your company's structure. To edit the tree, the user (with
administrator permission) must access the "MANAGE" option, in the
upper right corner.

The gear symbol, which will appear next to the name of each
level will allow you to edit or delete levels. To add sub-levels, the
user must click on the “J” icon, next to the desired entity.

- { # Demo Company

{—{ B COMNVEYORS
-| I8 ELECTRIC MOTORS
| I GEAREOXES

| I PUMPS

Doooo

-| BB VIERATIMG SCREEMS

Picture: Asset tree creation
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By selecting the + icon on a workspace, you can create a subarea
"IEX" or a machine "E"

= -[ # Demo Company o

I
|

- -[ Im CONVEYORS 2

+ --[ d@ Conveyor belt 1

E

k=]

+ *[ I ELECTRIC MOTORS

¥ ~[ B GEARBOXES

¥ -[ I PUMPS

+ -[ I VIBRATING SCREENS 4

k=]

3
EEBEE

Picture: Adding sublevel or machine in the asset tree

By selecting the Create Subarea option, a new window will
open, asking for information to create this subfolder. In addition, in
the "users" tab, you can manage the users that will have access to
this subfolder (for more information on user management, see the
next section on user management). After saving, the subfolder will
be created.

Folder Center

| @ information Name Description
Address E-mail

City Phone number

]

Picture: Sub-area configuration
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When creating a machine, you must select the option in light
blue. The following information will be requested:

Machine Center

| o Information
o
ADD IMAGE

CANCEL SAVE

Picture: New Machine Setup Tab

1) Information

Machine name (mandatory): used to identify the machine.
Machine description (optional): information regarding function,
position, shape, etc.

Address (optional): Location where the machine is installed. It's
possible to use geo-reference, via Google Maps.

Image (optional): it's possible to register a picture of the ma-
chine.

Other information: manufacturer, machine model and other
items can be optionally entered.
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2) Characteristics

Risk class (optional): Criticality of the machine (Business Risk, A,
B, C, D)

Type (optional): A choice list presents options with different
asset types. Depending on the machine chosen, you will be
asked for technical data regarding the referred asset model.
Below, there is an example on how to fill in the information for a

gearbox.

Machine Center
A - Gearbox -

GEARBOX
Acessar Machine Viewer [

ssssss

Picture: Filling in the characteristics of the monitored machine

3) Frequencies (optional)

Machine characteristic frequencies can be added in the "Fre-
quencies" tab. Afterwards, the Spots created within that machine
will inherit the frequencies created.

The process of inheriting the frequency from the in Spots is de-
tailed in the section "Creating Spots".
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4) Users (optional)

It is possible to register users with machine-level subscriber
permissions, so that they can receive notifications via e-mail if any
configured alerts are triggered by one or more Spots.

Note: A user will not be able to access, edit or delete the machine to
which he/she is subscribed unless he/she has the administrator or
editor's permission at a higher level than the one in the asset tree.

After filling in the requested information and selecting SAVE,
the machine will be created.

From this created machine level, you can create other new
levels using the + icon next to the desired machine. These are: Sub-
sets (and components), Spots and, for clients of the sensitive
module, associate Checklists.

i
(= —[ B Cuality Instrument Calibration

’—[ @ Compressors
|—| “y Dehumidifier

Picture: Options to create subset, component, Spot, and associate checklists
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Subset: indicated for large machines with several Spots.
Its function is to allow a grouping of Spots or checklists within
sub-levels of the machine, thus creating a better organization of
itself.

Component: in subsets it is possible to even create anoth-
er level, the component one. These allow one to create Spots and
associate checklists separately. The creation process is similar to
the procedure for machines/subassemblies.

B3 Spot (monitoring points): these are the levels where the
vibration and temperature sensors are associated. Within a ma-
chineitis possible to create as many Spots as necessary and in each
one of them a history of vibration and temperature data will be gen-
erated.

Checklist: exclusive to customers of the sensitive module,
allows the user to associate the sensitive inspection checklist tem-
plates with the referred machine.

Note: The functions described above are only available to users
with.

3.1 Users Management

In order to allow a sustainable and organized management
within the system, different profiles have been created for the users.
In summary, there are 5 profiles: administrator, editor, collector,
reader, and subscriber. Below we list the possible permissions for
each profile type:
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Subscriber | Reader | Collector | Editor Admin
Access data X « / / “
Collect data X X / / /
Edit Spots
e Gateways X X X J «
Delete machine,
Spots e Gateways X X X X «
Edit Working Areas
areas and users X X X X «
permissions
Realize predictive
analysis X « « “ /
Create templates
of Checklists X X X / «
Create and edit
inspection routes X X X X /
Sensitive
Receive
notifications of « X X X X
alerts via e-mail

Picture: Permissions per user type

*Note: Users with the 'subscriber' permission can also have
the Reader / Collector / Editor / Administrator permission, because
this profile only enables receiving alarms by email.

Users with "Administrator" permission can add or remove other
users, as well as edit permission levels. This is achieved through
the MANAGE, option at the top right of the Asset Tree screen, fol-
lowed by the option "% ", next to the desired level within the asset

tree.
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In the "Users" tab a quick search field and a list of all users as-
sociated with the given workspace will be displayed. For each user
listed you can edit permissions or remove them

Folder Center

Dynamox Q ‘ + user ‘

Access Integrated @

Dashboard Users (@ Permissions |

@ Information @ ricardo.rizatti@dynamox net Admin  Editor 4

.0
I £ (EEE e maria.oliveira@dynamox.net Admin  Editor 7/
o Gateways .
o cristiano.teixeira@dynamox.net Admin Editor P
@ guilherme.fonseca@dynamox.net Admin Reader Electrical Inspector ra

G camila.campos@dynamox.net Admin Reader Mechanical Inspector ra

G bianca.santin@dynamox.net Admin Reader Mechanical Inspector ra

[ ]
[ ]
[ ]
| |
[ ]
[ ]
- R . : o R P
CANCEL

Picture: Configuring User Permissions

For an administrator to add a new user to the workspace,
simply click on "+ User", define the permission level, and save. An
e-mail invitation will be sent to the new user's e-mail address,
through which they can create a password to use the system.

Note: for the Sensitive module, it will also be possible to add, in addi-
tion to the permissions shown above, another three (3) permissions:
Electrical Inspector, Mechanical Inspector and Lubricator. These
three profiles give the respective user permission to perform sensi-
tive inspections in the field, that is, to answer checklists of registered
machines within their inspection routes. There is no level difference
between these 3 permissions. Therefore they should be assigned ac-
cording to the nature of the user's work.
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3.2 Detailed Navigation in the Asset Tree

On the main screen of the Platform, by clicking on the button
next to the workspace , the user can load different levels of the
asset tree, just as in the DynaPredict application.

¥ DynaPredict

Waorkspace

Demo Company -

Picture: Selecting work area/subarea from the side menu

The alternative tree will appear on the right part of the screen,
where you can select the desired subarea.

Filter by Workspace

# Demo Company

Q, Search ¥ HIDE

:—I A Demo Company

I CONVEYORS

W ELECTRIC MOTORS

B GEARBOXES

B PUMPS

ooooo

B VIERATING SCREENS

Picture: Entry-level selection from the asset tree
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This option allows a granularization of what is seen by the
user, as it allows them to only access information from a specific
area, without having to see information from all the other levels
that they can access.

This option also contributes to a better experience for users who
have access to companies with a high number of sensors, because
the Web Platform will load only the data from the selected level,
which will facilitate, for example, the visualization of the DMA
Dashboard, with more targeted information and fast loading.

4. Spots creation and Configuration

A Spot (monitoring
point) can be created directly

within a machine, subarea or ol == o
component. £ m comverons o [
- { m acoronoros
N

To start creating, simply B @ o2 o B
select the MANAGE option in ] @ o s
the Asset Tree, followed by { = ot o |B
the "create" button, repre- | m cesmaores o |
sented by the + icon, at the o m s o B
desired level. | m v screzns o |8

Finally, you must select
the option to create Spot
through the "ﬂ ' iCOﬂ. Picture: Spot Criation
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After the creation, a new registration screen, with configura-
tion configuration steps will be presented.

First, it is necessary to add the Spot identification, that is, the name
that will be given to the monitoring point. Then you must choose
the sensor model that you want to register in this point: TcA+, TcA,
AS, HF, RE, HF+, TcAg and TcAs. (Information available in the body
or label of the DynalLogger to be added).

*Note: To effectively associate a DynalLogger to the Spot in ques-
tion, it is necessary to access the mobile application since the
sensor communicates via Bluetooth. For further information about
associating a sensor to a Spot, please refer to the DynaPredict Ap-
plication Manual, Predictive module.

| Parameterization
£ Settings

RPM Monitoring Location

Axes Orientation Dynamic Range

Axis X - Axis Y v Auis Z <O 2 O @z O e

Picture: Spot Information Tab
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Following the required settings:

RPM: rotations per minute of the closest rotating component to
the installation site of the chosen sensor.

MONITORING LOCATION: Type of component/equipment to
which the DynalLogger will be attached.

AXIS ORIENTATION: defines the positioning orientation of the
DynalLogger that will be installed. The fixed orientation of the
DynalLoggers is displayed on the body or label of the devices.
Based on this orientation, the user must select the actual posi-
tioning given to the Dynalogger installed in the machine.

DYNAMIC RANGE: parameter that delimits the maximum vibra-
tion level that can be measured by the DynalLogger. The 4 op-
tions are +2g, +4g, +8g and +16g. This item is important for quali-
ty measurement. An incorrectly chosen dynamic range may
result in saturation of the signal or loss of resolution and meas-
urement quality. We recommend selecting the lowest value that
comprises the normal vibration of the machine, and leaving a
certain margin in case the values evolve. For example, the ap-
pearance of a defect in the monitored component. More infor-
mation in "How to choose the dynamic range"

CONTINUQOUS MONITORING: the sample interval parameter is
the value that defines how often will the DynalLogger turn itself
on and collect vibration and temperature measurements from
the point where it is installed. These measurements will be
stored in the DynalLogger's internal memory and will be waiting
for collection via application or gateway.
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This will later generate a data history that is accessible on the
Web Platform.

The complementary item "Metrics" defines which magnitudes
will be collected at each sample interval configured above.

Note: any value from 1 to 60 min is available for selection in the
sample interval field.

SPOT OPERATION LEVELS: This setting is optional and serves to
register the machine's hour meter in operation or under stress,
that is, based on the machine's vibration levels, the system
counts the operation time in each situation. To use this option,
simply activate the symbol and, in metrics, choose between
speed and acceleration. Then you must select the axis that you
want to monitor (or all axes) and enter minimum operating
thresholds, i.e. below this the machine will be considered off.
One must also define a maximum stress threshold, above which
machine will be considered in stress operation.

@@ continuous Operation Levels @

. Minimum Operation Maximum Stress Threshold
Metric Threshold

@ RMS Velocity Monitored Axes v 1 mm/s 4 mm/s

(O RMS Acceleration

Figure: Stressed and stopped machine configuration levels

SPECTRAL MONITORING: this setting is mandatory and defines
the duration and maximum frequency characteristics of the
standard spectrum.
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This is important for Spots that will be collected later by gate-
ways or Spots that will be collected by different inspectors via App,
because a collection pattern will be generated. This pattern makes
the analysis more assertive and afterwards vibration analysts will
make the predictive reports.

In "Monitored Axes" one determines the axes to be collected.
It's possible to select the unixial or triaxial collection option, as
shown in the image below.

— Monitored Axes

Auxis X
Axis Y
Axis £

Awes XY and 2

Next you must choose the maximum collection frequency:

= Maximum Freguency

800 Hz
1600 Hz

3200 Hz = Maxirmum Freouency

6400 Hz 1024 Hz

Picture: Max. frequency options for DynalLogger HF (left) and for DynaLogger TcA+ (right)

The collection duration field corresponds to the signal acquisition
time, that is, the time of the waveform. The options vary according
to the selected maximum frequency. Therefore pay attention to
the trade-off between maximum frequency and desired duration.

Manual DynaPredict Web Platfom - Version 4 - July 2024
Public Relase



)

Dynamox

The number of turns and the number of lines will change ac-
cording to the choices in the fields above, and the rpm determined
at the point. Below there's an example for the case of RPM = 1800.

Spectral Monitoring

Monitored Axes Maximum Fragusney Callection Duraticn
Axes X, ¥ and Z o 6400 Hz v {1.28 seconds

Picture: No. of turns and no. of turns with the chosen 6400 Hz, 1.28s, 1800 RPM configuration.

When finishing and saving the desired settings, the monitoring
point will be created.

Remember that this process only creates the monitoring point
(Spot). To actually start getting vibration and temperature data
from this location, you must perform the physical installation of the
DynalLogger and associate the corresponding serial number via
mobile app.

Note: the only mandatory tab to be filled in when creating spots is
precisely the one described in this article. The others (Alerts, Bear-
ings, Frequencies, and Display Preferences) are important, but are
optional and can be done in a second moment, that is, they do not
require pre-installation of the sensor in the field.
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4.1 How to choose the dynamic range.

When setting up a spot, one of the settings to be made is the
"Dynamic Range" setting.

The dynamic range is a parameter that delimits the maximum
vibration level that can be measured by the DynalLogger sensor.
There are 4 options: £2g, +4g, +8g and +16g, as shown in the Picture
below.

| o Parameterization
Settings

RPM Monitoring Location

Axes Orientation Dynamic Range

Axis X - Axis Y v Axis Z -[|O 2 O 4 @ O s

Picture: Dynamic range interface selection.

When installing the DynalLogger on the machine, taking the precau-
tions described in the Getting Started section, the user should
choose a dynamic range suitable for the machinery. It is recom-
mended to choose a range that contains the maximum vibration
levels that the machine is capable of generating in its typical oper-
ating condition, and also to consider a margin. This margin will
ensure that in the event of a machine fault developing, which in
turn will most likely increase the vibration levels, the DynalLogger
will be able to measure these values and the signal saturation does
not occur.
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If there is no previous knowledge of the vibration levels under
normal operating conditions of the machinery or a history that
helps in defining the dynamic range, the following procedure can
be chosen:

1. At first you can set the dynamic range to a higher value, for
example 8g, which is the system's default setting.

2. Next, you should perform a spectral analysis of the ma-
chine in full operation.

3.The waveform (signal in time) should be analyzed, as it will
help in the decision-making for correct definition of the dynamic
range. Typical cases are dealt with below and come with a respec-
tive decision making to fit the dynamic range.

Case 1 - Saturated Measurement

In this case, the measurement taken will have amplitude values
equal or greater than theselected dynamic range. The picture
below shows a saturated measurement, where the chosen dynam-
ic range was 12g.

| il i

2

Acceleration (g)

e l L i

0 0,05 0,1 015 02 025 03 035 04 045 05
Time (s)

Picture: Saturated measurement: chosen dynamic range of +2g and measured waveform with peak

levels of +2g or greater. Low frequency dominant signal. -
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In this case you should increase the dynamic range to a higher
value. When increasing the dynamic range it is necessary to take a
new measurement, obtain a spectrum and check the waveform
again. If the levels are within the new dynamic range with a certain
amplitude margin, this range can be admitted.

Case 2 - Unsaturated measurement, but with low margin

In this case the amplitude of the measurement is within the
dynamic range, but the captured amplitude values are very close
to the set value. If the machinery develops a problem, it is likely
that the vibration levels will tend to increase and may exceed the
set dynamic range, again saturating the measurement (see case 1).
In this case it is only recommended that the user increases the dy-
namic range to the next level, so that the vibration evolution of the
machinery can be observed without saturation.

The Figure below shows the case of an unsaturated measure-
ment, but with low margin. It was +2g.

N RMS 0.1589 2.2976
PP ) 1.2500 7.1250

vl i S ST B B
N 'H\ [ S T T N I A WA
% | 3 [ ‘ [ |" | \
B |.| i I_| I| .I |I || l_I !I \ | | || ||| Ii I. ( l .' I_I | || . n
2 BRI IR PO

Acceleration (g

o 0,1 02 03 04 05 0,6 07 08

Time (s)

Picture: Unsaturated measurement with low margin: chosen dynamic range of +4g and measured

waveform with peak levels at or below approximately +3.5g. -
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Case 3 - Unsaturated measurement with margin (ideal
case)

In this type of measurement, the amplitude levels collected
are within the selected dynamic range and still have room for
increase. This is the case where the dynamic range is ideal for
monitoring machinery. The picture below shows the case of a cor-
rectly chosen dynamic range of the sensor.

RMS 02483 40701
PP 1.5000 12.0000
CF 31416 14834
I.SURT 24684 14964 n
||1| f I\ f\ . |
( |'I.| ill flll | it | | Il |IHI | |'II |
{ [ ' ' ' ' ' [ || [ - - & |

Acceleration (g
3] =] S

s

0 0,1 02 03 04 05 06 07 08 0%
Time (s)

Picture: Unsaturated measurement with margin: chosen dynamic range of +8g and measured wave-
form waveform with peak levels of +6g or less.

Case 4 - Unsaturated measurement, but with a lot of
margin

A common mistake is to select a too high dynamic range, i.e.
with too much margin between the actual vibration amplitudes of
the asset and the dynamic range limit. This type of setting allows
the monitoring of the machine without any saturation, however it
loses in terms of resolution, i.e. signal quality. The dynamic range
options available and their respective resolutions are presented in

the following table.
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Dynamic Range
g Resolution (g}
+2,00 0,0156
+4,00 0,0312
+8,00 0,0625
116,00 0,125

Table: Available dynamic range options and their respective resolution

In this case one should assess whether it is possible to de-
crease the selected dynamic range, improving the resolution ac-
cording to the Table. After the change, take another measurement
and check if the levels are within the dynamic range with some
margin. The following figure shows an unsaturated measurement,
but with a lot of margin.

8 | RMS 05945

PP 47188
CF 41726
6 KURT 3.2107

4

Acceleration (g)
)

0 0,1 02 03 04 0,5 0,6 07 08 0,9 1
Time (s)

Picture: Unsaturated measurement with too much margin: dynamic range chosen of +8g and meas-
ured waveform with levels equal or smaller than approximately +2.5g. Suggestion: Change to 4 g.
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4.2 Maximum Frequency, Duration and Resolu-

tion

In Dynaloggers, when requesting a vibration spectrum (via Gate-
way or App), it is possible to set the duration of the collection time
made by the sensor on the waveform and, in some models, it is
also possible to choose the maximum frequency (max frequency).

The number of turns and the number of lines will change depend-
ing on the choices made in these fields. The relationship of
number of lines and collection duration (per frequency) for each
DynalLogger model is shown below:

&
o

L

~

& 1

Triaxial Number of lines per axis
Max. Frequency (Hz) 512 1024 2048 4096
800 0.64s 1.28s 2.56s 5.12s
1600 0.32s 0.64s 1.28s 2.56s
Uniaxial Number of lines per axis
Max. Frequency (Hz) 512 1024 2048 4096 8192 16384
800 0.64s 1.28s 2.56s 5.12s 10.24s 20.48s
1600 0.32s 0.64s 128s | 2.56s 5.12s 10.24s
3200 0.16s 032s | 064s | 128s | 256s 5.12s
6400 0.08s 0.16s 032s | o064s | 1.28s 2.56s

Picture: Settings for maximum frequency duration and respective number of lines. DynalLogger TcA+
above, DynalLogger HF below.
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The collection duration reflects the signal acquisition in time
(waveform). The maximum frequency chosen will be the data
range converted to the frequency domain (Hz or CPM). This config-
uration can be done via the Dyna-Predict mobile application or via
the Web Platform in the "Settings" tab, as shown in the following
pictures.

CCCCCC 2

Picture: Web Platform Interface for Spectral Configuration

Spectral Monitoring
Monitored Axes Maximum Freguency Callection Duration

Axes ¥, YandZ - 6400 Hz - 1.28 seconds

Picture: Spectral monitoring settings details

Note: The DynalLogger HF model allows for triaxial spectra with
maximum frequencies of 800, 1600, 3200, and 6400Hz. For the first
two options, data acquisition occurs simultaneously in all three
axes. For 3200 and 6400Hz, data is collected sequentially, one axis

after the other.
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The user, when selecting the "collection duration" (Tcollec-
tion), is also changing the number of temporal samples that the
sensor will collect, which in turn is 2x the Number of lines (shown
in the image of the sensor models). The expected number of lines
for the spectra, using only the maximum frequency information
and the collection duration is given by:

Niines = fmax X Tcollection‘

Both numbers (of samples and lines) affect the signal resolu-
tion, in waveform and vibration spectrum respectively. The spec-
tral resolution can be calculated based on the maximum frequen-
cy or simply on the sampling duration

1

Afz fmax —

Niines T collection

Example: suppose you choose a maximum frequency of 6400 Hz,
with a duration of 2.56 seconds. The resolution in the spectrum

will be:

Af = —— =0.39 Hz
2.56s

Whereas if a duration of only 0.08 second is chosen. The reso-
lution will be:

Af = — =125 Hz
0.08s

In summary, the spectrum resolution will be extremely im-
paired with such a low time duration, because the signal is collect-
ed with a lower level of detail.
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Visual Examples
Case 1 - Short time of collection

In this case the Dynalogger TcA+ was used for measurement
with a maximum acquisition frequency of 1024 Hz and collection
time duration of 0.5 s. Using the equations above one can expect a
resolution at the frequency of 2 Hz and expect to get around 512
lines in the spectrum.

Frequency (Hz)

— Axial — Horizontal — Radial

Picture: Vibration spectrum with 2 Hz resolution with zoom in the range 0 to 100 Hz.

As expected, the short duration of the collection time leads to
low spectral resolution. It can be seen in the picture that the fre-
quencies adjacent to the peak frequency have their amplitude
recorded around this frequency, making the decay of the peak fre-
quency slow, making analysis around the peak frequency difficult,
or in some cases impossible.
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Case 2 - Long collection time

For this case the DynalLogger TcA+ was used again for meas-
urement at the same maximum frequency of 1024 Hz, however
the collection duration was increased to 4 s. Using the equations
again, one can expect a resolution at a frequency of 0.25 Hz and
around 4096 lines in the spectrum, an 8-fold increase in the
number of spectral lines compared to the previous case.

0,5
o
|
\
) A A R
0 0 20 30 40

— Axial — Horizontal — Radial

Frequency (Hz)

Picture: Vibration spectrum with 0.25 Hz resolution with zoom in the frequency range 0 to 100 Hz.

Comparing the cases it is noted that the acquisition done with
a longer collection time duration allows a better definition of the
peak frequency and that adjacent frequencies are better account-
ed for, which allows frequency analyses very close to the peak fre-
quency.

It is worth noting that increasing the sample duration also leads to
longer post-processing and data transfer time. However, whenev-
er possible, the user should opt for a longer collection time in
order to increase their spectral discretization.
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5. Alerts

The Spot Center, the screen that displays the settings saved in
each monitoring point, is accessible from several locations within
the Web Platform, such as from the asset tree

When accessing the second tab of the Spot Center, the
"Alerts" option will allow you to add alarm levels for continuous
monitoring and also for spectral monitoring.

Spot Center

Output Shaft Platforms Alerts

Access Spot Viewer [F —_—
Q | + ALERT ‘

£ Ssettings

A Alerts

© Bearings

[ Frequencies

[Z3 Viewing Preferences No alerts to view

B DELETE SPOT CANCEL SAVE

Picture: Alerts tab

Note: one does not necessarily have to configure the alert
levels when creating the Spot, since it is interesting, at first, to
know the standard vibration and temperature levels, and only
then register these alarms. Once a history of data collected by the
sensor installed in the monitoring point is generated, it is easier to
define these values.
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There are two types of alerts that can be set: 1) Platform Alert
and 2) Sensor Alert (LED).

1) Platform Alerts

The alerts in the Platform are thresholds that will be used as a
comparison with the data from the sensors in the field, obtained
through collection via Gateway or mobile application. The objec-
tive is to evaluate if the data is transgressing the values considered
ideal for the equipment's operation. The alarm violation evalua-
tion is performed as soon as the collected data reaches the Web
Platform. Within this type of alert there are two further subdivi-
sions: continuous monitoring alarms and band alarms.

- Continuous monitoring alarms.

This type of alert is based on the evaluation of the continuous
monitoring data shown in the continuous data history screen (Spot
Viewer). These alarms can be set for temperature, RMS speed, or
RMS acceleration.

Add Alert
Monitoring
@ Continuou: s(1/2) () spectral
Metric type @
O leration () Tel O vel
Alert trigger condition @
—e

Picture: Adding continuous alarm
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It is currently possible to set up to two alert options. When
one activates an option under "Metric Type", one must select the
metric and, in the case of velocity and acceleration, configure the
axis (or axes) that will be monitored with alarm levels. 7

There are two possible alarm levels, A1 and A2, with A2 being
the most critical level. The maximum values, respectively, of
alarms A1 and A2 are then determined.

Below, the alert trigger condition must be selected. This
option works as a trigger, i.e., a rule for triggering A1 and A2 alerts
from the data collected by the sensors and received by the Web
Platform. This setting aims to avoid false alarms and ensure great-
er control over the monitored Spots. The trigger of any Spot, by de-
fault, is 2 (two) measurements, i.e., two consecutive transgressed
points are required to trigger any of the alarms (A1 and A2). The
number of consecutive samples can be customized by the user.

RIS Veloeity 3 pDiﬂtS
J/ above A2 o a8
Only 1 point i
abm:e A2

Picture: Alerts A1 and A2 trigger function
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In the example above, where the yellow dotted line repre-
sents the A1 alert and the red line the A2 alert, if the trigger is set
to 2, only the rightmost points on the chart would trigger the A2
alert.

- Spectral Monitoring Alarms

This type of alarm is intended to evaluate the vibration levels
of the spectra collected for each monitoring point. The history of
this type of measurement is accessed in the Spectral Trend screen.

From this screen it's possible to visualize, for different bands
and magnitudes, the energy levels of each generated spectrum.

In order to set a spectral alarm, you must select the "Spectral”
option of alarm creation:

Add Alert

Monitoring

(O Continuous (1/2) @ Spectral

Name

Metric type @@

(O acceleration (O velocity () Displacement () Envelope

Al Max AZ Max

Alert trigger condition

=

Picture: Spectral alarm addition
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For this type of alarm, one needs to add:

- Alert Name.

- Metric type: acceleration, velocity, displacement, or envelope.

- Monitored Axes: to which axis the alarm will be applied.
Review the spectral monitoring settings chosen, to ensure that the
alarm is added to an axis that is actually being collected.

- Metric: Depending on the "metric type selected above", sever-
al options can be chosen, as shown below:

— Mmiric

RMS
Haystack RMS
Peak-to-Peak
Kurtosis

Crest Factor

Crest Factor Plus

- Frequency band: band in which the alarm will be configured.
Depending on the spectral monitoring configuration selected for
the Spot, and also the "metric type" chosen above, several options
will be available:

— Ermesmnry ranne

300 Hz to 795 Hz Global

300 Hz 1o 1500 Hz

800 Hz 1o 2000 Hz

2000 Hz to 3000 Hz

2000 Hz to 4000 Hz

500 Hz to 5000 Hz

1000 Hz to 5000 Hz

2000 Hz to 6200 Hz

SHzto20 Hz

20 Hzto 200 Hz

5 Hzto 200 Hz

200 Hz to 500 Hz

500 Hz to 1000 Hz

5Hzto 1000 Hz

1000 Hz to 3000 Hz

3000 Hz to 6395 Hz

Up to 10 spectral alarms can be added to a Spot.

Manual DynaPredict Web Platfom - Version 4 - July 2024

Public Relase



)

Dynamox

After setting continuous and spectral alarms (see example
below), simply save and the alarms will take effect for the Spot in
question.

Spot Center

02 MT LA Sensor Alerts (LED)

A s Spot Viewer [

Enable @)

L Settings
(O Acceleration @ Temperature () Velocity
A Alens

© Bearings

0 0
Alert trigger condition

—e

i DELETE SPOT | CANCEL SAVE

Picture: Example of continuous and spectral alarms recorded at a Spot

In the following sections, such as the "Dashboard DMA" section,
we will show how the warnings to users work in case there is alarm
transgression of the "Platform Alarm" type.

2) In-Sensor Alerts (LED)

It is also possible to set an LED alert. This alert can also be set for
temperature, speed or acceleration.
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Each DynalLogger has a LED that blinks green every 5s in case
of full compliance, i.e. operation below A1 level. If alert level A1 is
transgressed, the LED color changes to red. If level A2 is exceeded,
the alert remains red, but blinks twice in a row, also every 5s.

This hardware visualization tool (DynalLogger) assists in verifying
asset operation levels in the field.

Motor DE Sensor Alerts (LED)

Access Spot Viewer [

Enable @iy
L3 Settings

) Acceleration (O) Temperature () Velocity
A Alerts
© Bearings Axes X, ¥ and Z
[ Frequencies

12 1.7

] Viewing Preferences . .

Alert trigger condition

EEmm—

W DELETE SPOT CANCEL SAVE

Picture: Alert configuration in DynalLogger (LED)

6. Bearing Registration

The Spot center, a screen that displays the settings saved in
each monitoring point, is accessible from several locations within
the Web Platform, such as from the asset tree.
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When accessing the Spot Center, in the third tab "Bearings" it
will be possible to add one or more bearing models to the Spot.
This will be useful for later analysis of the measurements to be per-
formed by vibration analysts.

Spot Center

Pump 2 NDE Q |+ pearine |
ccess Spot Viewer [

Name Elements FTF 2%BSF BPFO BPFI
* Settings

A Alens

© Bearings

[ viewing Preferences No bearings to view

B DELETE SPOT CANCEL SAVE

Picture: Bearings Tab

In the Web Platform there is a bank with approx. 70,000 bear-
ing models already registered. In addition, it is possible to add
more than one bearing and rename them conveniently.

Spot Center

02MTLA o | + BEARING ‘
Access Spot Viewer (4
et  Hemems  FIF  ESF
o s
******* ) T
A A
© Bearings
m
Gy vi fé
[ Wommw ]| [owm

Picture: Registration of bearings with main bearing specification.
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Note: If more than one bearing model is added, it is mandato-
ry to indicate which is the main bearing, that is, the one closest to
the sensor on site. This will receive a star symbol indicating that it
is the main bearing.

/. Frequency Registration

In the "Frequencies" tab of the Spot Center it will be possible
to register specific frequencies for each Spot. These markers can
be used in all spectra of this spot, as well as the markers of the ma-
chine where it is registered.

BL LA 02 Q 0 | + FREQUENCY ‘
Access Spot Viewer [
* Settings
A Alens
@® Bearin gs
[ Freguencies
(&4 viewing Preference:
There are no frequencies to view
i DELETE SPOT CANCEL SAVE

Picture: Frequency registration
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If a marker has already been registered on the machine
where the Spot is located, the marker will previously appear in the
list. Otherwise, the list of markers will be empty. To add a new
marker, click on + FREQUENCY in the upper right corner.

In the window that opens, you need to enter the name of the
marker, the unit, the specific frequency where it will be inserted,
bandwidth (thickness of the line created), number of harmonics
and color of the marker.

Manual Frequency

Mame

Frequency Bandwidth

Mo. of Harmonics Unit -

Color

COO00 000000000000 0000
O O O O o) NoN NoX NeX NeoN NeoX )

=

Picture: Registration of customized frequencies in Spot

The Platform allows, per Spot, the registration of up to 20
customized frequency markers. The registration will be saved, as
per the example below.
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Spot Center
Motor DE Q 4 ‘ + FREQUENCY ‘
Access Spot Viewer [
Name Frequency Bandwidth Metric Harmonics Color
£ Settings
Freq. de rede 120 3 Hz 2 . [}
A Alerts
© Bearings Looseness 1 5 Multiple RPM 35 . [}
@D Frequencies Misalignment 1 5 Multiple RPM 2 [}
&3 Viewing Preferences
Unbalance 1 5 Multiple RPM 1 . [}

B DELETE SPOT CANCEL E7\"3

Picture: Example of registering custom frequencies in Spot

The display of these markers will be available for triggering in
the spectral screen of each of the spectra obtained for the Spot, as
can be seen in the example below.

Spectrum ~
~  a. ke L Y A @
0 rem

[0 Looseness
Freq de rede
Unbalance

[ Misalignment

[ 6314(skF)  ~

£ Settings

— Axal  — Horizontal Vertical

Picture: Frequency markers in vibration spectrum
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8. Viewing Preferences

Also within the Spot Center, it is possible to define standard-
ized visualization parameters for different screens of the Web Plat-
form. The objective is to save viewing preferences for the referred
Spot, in order to make navigation faster and, consequently, gain
productivity in analysis.

Spot Center
Pump 1 DE On Spot Viewer
ccess Spot Viewer [ Standard time period
(O Time Window @ Fixed Dates
£ settings
9 05302021 - 06/3072021
A Aleris
@ Bearings In Envelope Setup @
In Spectral Trend
[ Frequencies
Charts selected by default Filter for spectrals with operating asset
%0 Viewing Prefes
[£2 Viewing Preferences 10N - RMS - Global VELOCITY - RMS - Global ‘ Enable by standard
DISPLACEMENT - RMS - Blabs B View idle asset markers by default
+ SELECT GRAPHICS
i DELETE SPOT CANCEL m

Picture: Viewing preference settings

Spot Viewer: On this screen you can pre-set the default time
period displayed when the user accesses the Spot continuous data
history. The functionality impacts the way information in other
fields is displayed, such as the timeline, charts, events, and predic-
tive analytics. You can select time ranges or even a fixed date.
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Envelope Settings: in the Envelope Settings option it is possi-
ble to customize and define filters so that when the user selects
the option in the spectrum analysis, it is already previously set, as
can be seen in the picture below. Likewise, it is also possible to
define the maximum display frequency, whose value is customiza-
ble or even automatically defined by the Platform according to the
main registered bearing model, taking into account the 4xBPF| ref-
erence (passage of rolling elements on the internal race) and the
defined RPM.

Picture: Envelope filter already customized based on viewing preferences

Spectral Trend: Similar to the Spot Viewer preferences, the
Spectral Trend screen can be configured to define the standard
graphs to be viewed by all users for that Spot. By default, the active
graphs are always "RMS Acceleration - Global, RMS Velocity -
Global and RMS Displacement - Global", as can be seen in the pic-
ture below. However, there are many other graphs available that
may be even more useful in visualizing faults for the different
types of assets monitored by Dynamox  sensors.
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Spot Center
Pump 1 DE On Spot Viewer
Access Spot Viewsr B3 Standard time period
QO TimeWindow (@ Fixed Dates
¢ Settings
[ 05/30/2021 -  06/30/2021
A Aens
© Bearings In Envelope Setup ™
In Spectral Trend
[ Frequencies
Charts selected by default Filter for spectrals with operating asset

(5} Viewing Preferences
ACCELERATION - RMS -

VELOCITY - RMS - Global @) Enavle by standard

DISPLAGEMENT - RMS - Globa!

BB View idle asset markers by default

+ SELECT GRAPHICS

§ oeLere spor canceL [ save |

Picture: Spectral Trend Graph Viewing Preferences

To select other graph types, simply click on "+ SELECT GRAPH-
ICS" and a new screen with options will be shown:

Graph types

Q
Magritude Metic g
Selected Graphs

ACCELERATION - RMS - Global VELOCITY - RMS - Global DISPLACEMENT - RMS - Global

Graph l

ACCELERATION - Crest Factor - 1000 Hz to 6395 Hz [+]

ACCELERATION - Crest Factor - Global [+]

ACCELERATION - Grest Factor Plus - 1000 Hz to 6395 Hz [+]

ACCELERATION - Grest Factor Plus - Global [+)

ACCELERATION - Kurtosis - 1000 Hz to 6395 Hz o

ACCELERATION - Kurtosis - Glabal [+]

ACCELERATION - Pesk-to-Peak - 1000 Hz 10 6385 Hz [ +]

ACCELERATION - Peaketo-Peak - Global [+]
Lines perpage: 20 ~ 1-200f 85 bl

CANCEL SELECT

Picture: Spectral trend options

Manual DynaPredict Web Platfom - Version 4 - July 2024
Public Relase



)

Dynamox

The graphs chosen in this viewing preference feature will be
shown on the spectral trend screen, as per the example below.

= Spectral Trend & @ @
ACCELERATION - RMS - Global ] VELOCITY - RMS - Global @ -] VELOCITY - RMS - 5 Hz to 50 Hz -]
Q- @ Q- @- Q
(I 1 1’
bt L
) g
[Pval) : b ‘ 1
i lan me 7= vy |
¥ AT £ PETARR A T 1 .
24 o | = i P A0 | 5 [".‘ 2 1 Il
el ¥ £ ", Vil 115 fAme)33 It o iy
FaIR 'l
el ¥
1l q
aw Ve Ianen ¥y, Jeprteny |
P . - SNy iy i i A | " 1 ey, .
P wg " L Mgt | | by / - - P ! o W1
Fre e L | \ ..,_L.,..-5.-‘*‘-:-@'-"."’0’"“"""“".“ i S T R T S Pory L
- o htal o Mmoo Veron S ————
VELOCITY - RMS - 5 Hz to 200 Hz ©  ACCELERATION -RMS - 200 Hz to 500 Hz ©  ACELERACAO- RMS - 500 Hz to 1000 Hz -]
Q- @ Q- @& Q
[
||
8 N | alne
i | S , trd
e , it £l 1 i i Al
"‘.i- Vel s huad sy ¥ F, alad AR R RSN 2
b .f.}‘.' | - > o F W, ML .\,—1.:: r
i ([ B # Y 1| P ot LA LMY
} P St il Wt omd ‘...a'[ |
| oo . '} B ]| I () Lid o
- R P ot |l N
- ) i i
| N ol T (P | |
e g ""-..\}JE‘ e | |
" 4 o ,ﬁ—m’. '
pra® S L ol \ v | ‘
ey . 1 i L
Kt o Mo+ Vers - [IREE— PR — et

Picture: Spectral Trend with Saved Graphics via Viewing Preference.

9. Spot Edition

After creating a Spot, it may be necessary to do some parame-
ter editing.
In the case of Web Platform editing, there are different paths that
lead to the same editing screen.

1) ) Through the "Spots" option in the Side Menu (image
below): this screen shows all the Spots already created within the
Web Platform for the chosen "Workspace" level.
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At the top of the screen you can search for a specific Spot and
access its editing screen through the "gear" icon highlighted in red
on the picture.

@ DynaPredict

Workspace
Dynamox =
Integrated
B3 Dashboard v
== Asset Tree
@ Machines
Predictive
53 DmA
M- Spectral Analysis

&=

o Gateways

= Spots

@ & © O © O @ & @ o

I Selected columns: 4/6

Machine

RCFWFO1

CLF2G01

RCFETO1

RCF4GO1

RCF2G01

RCFWFO1

RCFETO1

CLFWFO01

RCF4GO1

RCF2G01

Spot

RCFWFOTHF05(01)

CLF2GOTHF02(01)

RCFETOTHFO5(01)

RCF4GOTHF05(01)

RCF2GOTHF05(01)

RCFWFO1HF04(01)

RCFETO1HF04(01)

CLFWFOTHFO1(01)

RCF4GOTHF04(01)

RCF2GOTHF04(01)

Models

HF

HF

HF

HF

HF

HF

HF

HF

HF

HF

Picture: Editing Spots via the side menu, "Spots" tab.

IDs |

DyP30.018.0727

DyP.30.018.0682

DyP.30.018.0677

DyP.30.018.0666

DyP.30.018.0665

DyP.30.018.0658

DyP.30.018.0545

DyP30.017.7843

DyP.30.017.4938

DyP.30.017.1857

Lines perpage: 20 ¥

0.

&

-]

- - S - S - S -

1200 1178 >

2) Through the DMA Dashboard: in the row of each registered
Spot, there is a gear symbol that allows access to the editing screen
of the spot in question.

<= DMA
Q
Subers
MR A
Status Report  Machine
B @® scas
B @ s
B '@ sca0
B @ scao
B © sco
B @® scao
B @ sco

JD BUSINESS RISK

E

Spot

Lay Shaft - Bearing DE
Exciter - NDE Bottom East
Spring Mourt Feed - Left
Exciter - NDE Bottom West
Motor - DE

Exciter - DE Top East

Motor - NDE

Trend

[ ] (1]
0000000
0000000
0000000
0000000
2000000
0000000

Picture: Editing Spots via the DMA Dashboard

Vel
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Median Temp.
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3) From the Spot Viewer (data history) screen of each Spot:
the option is available at the top of the screen under "Edit Spot".

@ DynaPredict = Spot Viewer 5 0 & ﬂ v
nnnnnnnnn M ¢ o
pany =
- e ® Mo @ Notsense d @
Imegrated
@ Machine Housing @ 1Beaing i+ 4g(38.320mm/s) (@ 10-minutes (o) Accel. - Vel.-Temp A Vel.-Temp
%5 Dashboard
=S AssetTre . o
W REFERENCE | (1) 07282021 - 07282021 fna M Y
Wl Machine:
€« 2>
e 0 © ?J ?_.
L O
A Spectral Analysis
RMS Velocity
@ s
. Q- -
o Gateway ®

Picture: Editing a Spot using the "Spot Viewer" screen

4) Through the Asset Tree: after accessing the "MANAGE"
mode, the user simply clicks on the gear symbol " " of the Spot
that he wishes to edit.
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— —[ # Empresa - Demonstragao 2
.u!r—r B8 CONVEYORS 2
[+ —' I ELECTRIC MOTORS Lo
o | B GEARBOXES ]

(+— ¥ Gearbox 1
as Gearbox 2

(= 4 Gearbox 3

I—[ {® OQutput Shaft

Picture: Spot Editing via the Asset Tree.

The 4 options listed above will allow the same edits to be
made to the Spots. These edits are essentially the same as those
that were previously registered in the Spot setup, described in the
previous "Creating Spots" sections.
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10. Spot List

The Spots screen, accessed through the side menu, brings
information regarding all the monitoring points registered below
or at the level accessed by the user, respecting the hierarchy of the
asset tree. It also brings information about which machine the spot
belongs to, if there is (or not) a DynalLogger associated, its model
and serial number.

@ DynaPredict = Spots 5 0 ® ﬂ ¥
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@ Machines ® RCFETO1 RCFETOTHFO5(01) HF DyP30.018.0677 &
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@ RCF4G01 RCF4GOTHFO5(01) HF DyP:30.018.0666 o
5z pMA
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® RCFWFO1 RCFWFOTHF04(01) HF DyP30.018.0658 2
|
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Picture: Spot List

Using the pencil symbol, the Web Platform allows users (edi-
tors and administrators) to make changes to the spots they want.
After clicking on it, the "Spots Creation / Configuration" screen will
be displayed.
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11. DMA Dashboard

The goal of the DMA Dashboard is to support maintenance
decision making and interventions by providing an overview of the
Spots condition, based on previous measurements and user-de-
fined alerts (A1 and A2).

= DMA 50 @ o -
Q W BUSINESS RISK o Y ADVANCED FILTER
Subarens Mechincs Subsets Componeris Spats [—
A~ |T- m - |- A - @ - |@® - -
Vel Synchronization
Status - Report  Machine Spot Trend Median Vel. Median Temp. Median Accel. BAT MEM Gateway
%of A2 Gontinuous Spectrum
2} B @ scu3 Motor - NDE 0000000 = 5097+ 4978 « 2524 B & olocio000s7s an hour ago 4hoursago
[ 22] B © sci4 Motor - NDE 0000000 = 5504 4565 476+ B & o< oyci0002057 an hour ago 4 hours ago
2] B © cvise PG RHS Bearing 0000000 - 202. 1701. = B & o oysi000oser 30 minutes ago 3 hours ago
B @ scis Exciter - NDE Bottom West odv0d0000 = 1637+ 2958+ 0414 B 6 o oycio0020s7 36 minutes ago 4hours ago
B @ sc Spring Mount Feed - Left [ ] - 800+ 29714 053 B 6 o oycioo0zosms 2 hours ago aday ago
B @ scuws Exciter - DE Bottom West [ ] = 15.48. 45894 189 B @ o ocio020se7 41 minutes ago & hours ago
B @ sca2 Exciter - NDE West - 1503« 5137~ 160~ B @ o oyci00020887 21 minutes ago 6 hours ago
B @ scas Motor - NDE o0 [ 1 ] = 251+ 3129+ 013+ B & o oycioo020ss7 35 minutes ago 3 hours ago
B1@ s LR M (I 117]) = 798+ 4040+ 063+« B 6 ooycioo020s7 an hour ago 2 days ago
B @ st Spring Mount Feed - Right [T ] 000 = 9.40- 4348. 0.55- B @ & oycio002057 2 nours ago aday ago
B @ soi3 Exciter - DE Top East 0000000 = 608 4227 049 B & ooyei00020576 an hour ago 2 days ago
B @ scis EA LRI B 0000000 = 123~ 1985~ .28 B @ o oyei00020576 2 hours age aday 2go
B ©® sc3 Spring Mount Discharge - Left 0000000 = 793~ 2819« 056+ B & o oyci00020576 16 minutes ago 2 days ago
B ©® sc Spring Mount Discharge - Right 0000000 49 711 3819« 028+ B & ooyciooozossr 3 hours ago 7 hours ago
-] 50413 Exciter- NDE Top East 2000000 = 483— 21.55— = B & o oyci0o020se7 3 hours ago 3 days ago
B @ sooz Exciter - NDE Top West 0000000 - 659 3191 057+ B 6 o oysiooooser 30 minutes ago 6 hours ago
B @ soas Motor - NDE 000000 OQ - 2454 31634 020~ B @ o oysi00020s87 30 minutes ago 6 hours ago
B @ s Soring Mount Feed - Left 0000000 - 067+ 3510+ 0.2+ B 6 ooysiooo2ose7 30 minutes ago & hours ago
B @ sz Lay Shaft - Bearing NDE 0000000 = 094, 41564 019, B & doioycio0020587 30 minutes ago 5 hours ago
-] SC413 Exciter - NDE Botiom East LA 0000000 = 065~ 3051« 010 B @ o oyci0.0020587 29 minutes ago 5 hours ago
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Picture: DMA Dashboard

The Dashboard consists of the following columns:

Status: shows the current state of the spot, informing whether
it has exceeded the A1 and A2 alert limits, of continuous level or by
band, defined in the spot's registration. The status is updated at
each new collection performed by the application or by the Gateway.
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Report : status of the last "predictive analysis" performed, as
well as the status of progress (open, in progress, resolved). By
clicking on any of the report icons, the respective predictive report
previously performed by the analyst will be opened.

Machine: Name of the machine to which the Spot is regis-
tered.

Subset : subdivision of a machine, according to the asset tree.

Component : subdivision of a subarea, according to the asset
tree.
Spot : name of the monitoring point.

Trend: analyzes the Spot's variation over time. Each circle
represents the worst alert level (A1 and A2) exceeded for each of
the last seven days prior to the last collection date. By hovering the
cursor over the circles, it is possible to view the date, the alert vio-
lated, and the estimated time that this Spot was on alert.

Median Velocity: median value of the RMS velocity on the
day of the last collection. The arrow next to the value indicates the
variation from the day before the last collection.

Median Temperature: median value of the temperature, in
°C, on the day of the last collection. The arrow next to the value
indicates the variation in relation to the day before the last collec-
tion.

Median Acceleration: median value of the RMS acceleration
on the day of the last collection. The arrow next to the value indi-
cates the variation in relation to the day before the last collection.
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Vel % of A2: Displays the percentage difference between the
median value in RMS speed and the A2 alarm level, in relation to
the last collection day. To learn how to configurate these levels,
read "Spots Creation / Configuration".

Temp % of A2: Presents the percentage difference between
the median value in temperature and the A2 alarm level, in relation
to the last collection day. This indicator considers the configuration
of "Spot operating levels" in order to disregard downtime values.

Accel % of A2: Presents the percentage difference between
the median value in RMS acceleration and the A2 alarm level, in
relation to the last collection day. This indicator takes into account
the configuration of "Spot operating levels" in order to disregard
downtime values.

BAT: Estimation of the remaining battery of the DynalLogger
associated with the Spot.

MEM: indicates the remaining storage capacity of the Dy-
naLogger memory. The memory length depends on the sampling
interval, i.e. how often the Dynalogger collects and stores data.
This interval can be queried by hovering the mouse over the
memory card icon of the desired spot. They are divided into 4
colors:

8 More than 40% free memory.
y

Between 20% and 40% free memory.
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@ Lessthan 20% free memory;

Memory full. When this happens, the DynalLogger stops
collecting data, keeping the already collected data.

Note: Whenever data from a DynalLogger is collected, either by the
Application or by the Gateway, the internal memory of the device
is erased.

Gateway: If the Spot is associated with a gateway, for auto-
mated collection, the gateway's serial number will be shown. If the
user wants to access information about a specific gateway, just
click on the serial number.

Last General Synchronization: Shows the date of the last
synchronization, that is, the date of the last measurement point
collected for this Spot.

Last Continuous Synchronization: Shows the date of the
last continuous synchronization, that is, the date of the last contin-
uous data collection point collected for this Spot.

Last Spectral Synchronization: mostra a data da ultima sin-
cronizacdo espectral, ou seja, data do ultimo espectro para esse
spot;

Filter Columns in Tables: through the " M seectedcoumns 16/23 ~ "
option located in the lower left corner of the DMA screen, a
window opens listing all columns that can be displayed/hidden.
This allows the user to determine which columns will be shown in
the tables, in order to display only the relevant items to the analy-
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Picture: Selectable columns in the DMA
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In addition, in the upper left corner of the page there is a
search bar and an advanced filter, which allows you to search by
various options, such as by a machine, Spot, or serial number of a
specific DynalLogger.

Picture: Advanced filters and search bar
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In addition, by selecting the " :" option at the end of each of the
Dashboard lines, quick shortcuts are shown so that the user can
continue navigating the Platform and obtain specific informations
from the spots.

@® Spot Viewer

Q& Edit spot

A7 Spectral Trend
W Machine Viewer
= View Gateway

B Analysis Report

Picture: Navigation shortcuts

12. Alert visualization in the Asset Tree

Another possible page for viewing alerts, in addition to the
DMA screen, is the asset tree screen.

Before getting into the detail of the alerts, at the top of the
page is the search field to search by subwork areas, machines, sub-
sets, components and Spots.

Note: If the search is for a component, subset or Spot, it is neces-
sary to expand the machine where these are located so that the
Platform can search the items within it.
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Asset Tree 5 @ © 0 v

1l

Q X HIDE £ MANAGE

- —[ A Empresa - Demonstragéo o

+ { B CONVEYORS

+ -[ Im ELECTRIC MOTORS
+ -[ B GEARBOXES

+ -[ B PUMPS

+ { ® Setor 1

+ -[ BB VIBRATING SCREENS

Figura: Arvore de Ativos e barra de pesquisa

Next to the name of each workspace, folder and machine is a
circle indicating the number of monitored points that have or have
not triggered one of the alerts (A1/A2). The arrangement of the
alerticons is as follows:

© Alert A2: Next to the name of each workspace, folder and ma-
chine is a circle indicating the number of monitored points that
have or have not triggered one of the alerts (A1/A2). The arrange-
ment of the alert icons is as follows:

Alert A1: When you hover the mouse over the yellow icon, the
number of triggered A1 alerts will be displayed. The number in the
center of the circle refers only to alerts of type A1 (yellow).
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@ No alerts: The condition of the selected level is within the
normal range defined by alerts in the platform, with no alerts trig-
gered. This icon will also be displayed in cases where no alert has
been registered.

Note: If the selected level is a folder, machine, subset or compo-
nent, i.e, that can have more than one Spot associated, when you
hover the mouse over the alerts icon in the asset tree, the number
of each of the aforementioned status types will be displayed, as
follows:

) '[ #A Demo Company

+

B CONVEYORS

+
1

Il ELECTRIC MOTORS

—+
1

B GEARBOXES

B FUMPS

+= @ Pump 1

+—1 @ Pump 2

=H—] @ Pump 3 o

-[ {8} Pump 3 NDE

+ <| @ Pump 4
+ <[ I VIBRATING SCREENS o

Picture: Alerts tab
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13. Spot Viewer - RMS Velocity, Temperature
and RMS Acceleration History

The telemetry data (continuous data) of vibration and tem-
perature are obtained based on the sample interval configured for
each sensor within its respective spot. This interval is configurable
in "Spots Creation / Configuration" and is visible in the vibration
and temperature data history screen, called the Spot Viewer.

Note: the most common way to access this screen is via the "Dash-
board DMA".

= Spot Viewer & @ @ (3
This Spot is located in —
DYNAMOX > MINERALS > SC411 EDIT SPOT = WATERFALL Q§ ~* TREND [|: compARE

@ sca B @ Motor-DE @ DyP30.019.7208 @ 1480

W Bearing Housing @ 1 Bearing I+ 8g(76.641 mmy/s) () Accel. - Temp. - Vel A Vel -Temp

Picture: Spot Viewer screen with selected sample interval information

Based on this interval, vibration graphs (RMS velocity and/or
RMS acceleration) and contact temperature will be presented,
where each measurement point was obtained precisely according
to the time set in the interval.

As will be shown below, this type of chart allows for basic
monitoring of a machine's operating levels, quickly pointing out
any deviation from the expected standard.
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RMS Velocity

Just below the header shown in the image above, the first
vibration graph is displayed: the RMS velocity graph, presented in
triaxial form, i.e. in the three axes. In the footer, by clicking on the
name of the axis, you can activate or deactivate the displayed axes
by clicking on each text

= Spot Viewer & 0 © 0 L

RMS Velocity

" o AN A M
AN forwereae |

26. Sep

Picture: Graph of velocity over time per axis

Note: the yellow and red dotted lines correspond to the alerts
configured for this point. For more details, see the link.

Temperature
Below the RMS velocity graph the temperature graph is exhib-
ited with values also measured based on the sample interval.
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= Spot Viewer

Temperature

S0 MIN 11.0353
MAX 455881
PP 345528

As

22 Aug

@ Temperature

Picture: Temperature graph over time

RMS Acceleration

Finally, at the bottom of the page, the RMS acceleration graph

is displayed. This is another way to track the vibration levels of the
monitored asset.

= Spot Viewer

50 @ 0-
RMS Acceleration A
Q-4 @
MIN 0
MAX 1
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i | —
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Picture: Graph of acceleration over time per axis

Manual DynaPredict Web Platfom - Version 4 - July 2024

Public Relase



)

Dynamox

Note: once again, the alert levels configured in the yellow and
red dotted worksheets can be seen. Note that in this case, the
monitored machine presents a strong evolution of vibration levels,
even passing the configured alarm levels.

Using the function box, present in the upper right corner of
the chart, you can access the following tools:

1) Zoom Tools
A @

g, Zoom window
Q. Zoom horizontal
2 Zoom vertical
Q. viewall

1, SetLimits

Picture: Alerts Tab

The zoom tools can be used to view a specific part of the
graph. Zooming can be done directly on the axis (horizontal X/Ver-
tical Y) or both at the same time (XY window). The default zoom is
set to 'horizontal'. To set axis limits for zooming, select 'Set Limits'.
To return to the original view, select 'View All'.

2) Analysis Tools
Q- @

Alerts
Statistics
[ Moving average

[ Acceleration Threshold

Picture: Analysis Tools
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The analysis tools have four functionalities:

Alerts - Plots alert levels A1 and A2 on the chart. This option
will only be available in Spots that have previously defined alerts.

Statistics - Displays the maximum, minimum, and
peak-to-peak RMS speed values for the selected period,;

Moving Average - Used to smooth out short fluctuations and
highlight long-term trends. Below is an example of an RMS velocity
graph with moving average enabled for the axial axis.

= Spot Viewer & Q@ @ n v

RMS Velocity

® Axial == Moving average (10) - Axial

Picture: RMS velocity graph with moving average enabled

Acceleration Threshold - allows you to plot the minimum
and maximum acceleration thresholds configured in Spot crea-
tion, to check the instants when the machine is operating under
stress or moments of stopped machinery.
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3) Viewing Options

Grid

Area

Picture: Viewing Options

The viewing options have two features:
Grid - Plots the grid lines at significant intervals on the graph;
Area - Adds or removes the color filling below each line of the
graph.
13.1 Timeline in the Spot Viewer

After the Spot's header registration, the Timeline is displayed,
which chronologically presents the events that occurred in the
Spot in question during the selected period.

To navigate through the calendar, you can click on it, just
above the timeline, to set the start and end of the displayed data.
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By default, the Platform shows the period referring to the last
7 days. For a better usability of the user, by clicking onthe" (& "
icon, to the right of the calendar, itis possible to select pre-selected
periods, among them: last 24 hours, last 7, 15, 30, 60, or 90 days.

J» REFERENCE (™) 09/25/2022 —  10/10/2022 G

< Last 24 hours
Last 7 days

Last 15 days

Last 30 days
Last 60 days

Last 90 days

Picture: Calendar of the spot viewer screen

Currently there are several types of events: continuous data
collection, spectral analysis collection, report emission (predictive
analysis), Spot parameterization, Spot created/deleted, A2 Alert,
and commented events only.

B REFERENCE [§ 21172021 = 022021 (O o i) @ Y
Sprectral Analysis Parametrization Collection
L Predictive Analysis f ! f Ed

"9 % ¢ ¢ ¢

Picture: Timeline and events related to the Spot

A2 Alert
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The icons displayed on the timeline follow the pattern below:

e Spectral Analysis: through this icon the user can access a
spectral analysis performed in Spot. After clicking on theicon, a tab
will be displayed with information such as creation date, defined
axes, the person responsible and the event agent, the synchroniza-
tion date, preview of the graph for user viewing, among others.

Collection: Collection available data from the sensor
memory based on the sample interval chosen for the Spot. This
event, as well as the Spectral Analysis, can be generated by Gate-
way or by an inspector collecting via field application. By clicking on
theiconitis possible to know the source of the collection as well as
its time information.

e Parameterization Event: editing event performed by a
user. By clicking on the event it is possible to see which change was
made, who was responsible for it, and at what moment (on the
timeline) it was made.

G Predictive Analysis: issuing predictive analysis report,
based on data from vibration and temperature sensors. By clicking
on the icon, the information of the user who performed the analy-
sis and the shortcut for the report will be displayed. This icon has
color interactivity, that is, its color is displayed according to the crit-
icality assigned by the analyst when making the report. By default,
there are: green, yellow and red, which relate, respectively, to
normal, alert and intervention levels.

A2 Alert: Alert type A2 triggered on the Spot. Clicking on
the icon will display information such as: agent (Gateway or appli-
cation collection), metric (speed, acceleration, or temperature),
time that the Spot was above specified levels and the configured
value of alerts across all metrics. m
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@ Spot Created/Deleted: Spot creation event visualized.
Clicking on the icon will display information about the user who
created the spot, the settings made and through which way (appli-
cation or platform) the monitoring point was created. In the case of
a Spot deletion event, the icon will appear in red.

All icons can be accessed by selecting their respective func-
tionality in the alternatives menu of the event filter.
Fin @ n

ustified)

ents
From Spots
[ commented only

Picture: Timeline events filter E
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There is also the option to pin or unpin the timeline from the
top of the page, using" Pin @@ " Next to this is the " M " icon,
which takes the user to a tabular view of the machine timeline, en-
titled Event Report. This type of data visualization follows the same
pattern of icons used in the timeline, described above. Similarly,
information about the user who performed the action and which
Spot was involved in the event is displayed.

Users are also able to leave comments on a timeline event
(collection, spectral, parameterization) that can be answered by
other colleagues in the form of a "conversation". Each comment
has date/time information and it will be possible for users to edit
or delete their own comments. Events that have comments appear
on the timeline highlighted with a red circle, shown in the example
below:

/

Information Monitoring Comment

‘) support: Maria 10/30/2022 1815

Evolution fault detected on the outer race of the bearing. Program replacement

Add-to-comment

CLOSE

Picture: Comments tab for an event that occurred on the Spot timeline
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13.2 Temporal Reference

One of the features available in the Spot Viewer screen is to
select a continuous collection period as a reference for future
analysis.

For example, after implementing a maintenance action and
knowing that the asset is functioning properly, the post-implemen-
tation period can be used as a time reference. This way, at any time
in the future, the reference can be accessed to make a comparison
with the current vibration and temperature data.

To configure the reference period, just click on the — ® remee
option, paying attention to choose the correct period through the
start and end dates.

RMS Velocity

Picture: Enable period as reference in the "Spot Viewer"

In any future analysis, to view the chosen reference, simply click
on the clock button, which is next to the date options, and select

"View Reference".
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B REFERENCE M 24M2/2021 = 2711242021 ©

Last 24 hours

Last 7 days
Last 15 days

Last 30 days

“«

Last 60 days
Last 90 days

View Reference

Picture: Viewing the selected reference

13.3 Compare Tool

The Compare tool makes it possible to compare continuous
data from different time periods side by side.

The option is available in the upper right corner of the Spot
Viewer screen.

< Spot Viewer s 0 @ a v
:
i Gearbox3 (4 @ Output Shaft . DyP.30.020.2777 @ 119

W Gearbox Output © 1Bearing - 49 (38.320 mm/s) (& 30-minutes () Accel.-Vel. - Temp. A Vel -Temp.

Picture: Compare tool

After selecting the desired Spot, the data will appear side by
side. You can change the desired period on each side.
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= Comparar Spots s @ @
o 21TC013600 B @ MCENCLE @ DyP00.006.8217 & 149 & 21TC013600 2 @ MCENCLE @ DyR00.006.8217 & 149
Mancal de Rolame © 1Rolamemo * 2g(19.160 mm/ (G 30-minutos § Acel.- Temp. -V A Vel.-Temp. Mancal de Rolame © 1Rolamento & 2g(19.160 mmy (© 30-minutos 3 Acel.- Temp. - Vi A Vel -Temp.
B REFERENCIA [ 23032022 — 06042022 (& Fxr B0 O Y REFERENCIA  [® 30072022 — 05082022 (3 Fear B @ Y
= E 2 < =
Velocidade RMS ~ Velocidade RMS
Q- i~ | @~ Q- -3
BTNy W | LT R T T " 1A ™ skt Mt".' AR a
gyl Pian A r\.‘"‘-... “'v,,l ‘,,‘_r v . ! -1[1 [_‘4 W :.‘.,;."..hm | g

Picture: Comparison of continuous data from a conveyor belt bearing.
Left side: post-maintenance levels. Right side: high levels, intervention report already issued.

This tool can be relevant for adding comparison images to the
reports / predictive analyses, thus making the reports richer and
more visual.

Note: It is possible to compare two different Spots in different time
periods. The customization and choice is under the user's control.
It is worth mentioning that all analysis tools, markers and the tools
alike are also available in the comparison view.

14. Accessing the Vibration Spectral Screen

Vibration Spectra is useful for failure mode analysis in indus-
trial machinery. Through them, it is possible to identify what
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type of defect is evolving or appearing in the asset, in order to
schedule maintenance and avoid corrective stops in the produc-
tion line.

Access to the spectral analysis screen occurs in several ways within
the Web Platform. Below we will mention the main ones:

1) Through the timeline of each Spot or machine

The spectra are accessible via the spectral analysis icon @ on
the timeline in the data history screen, present in the Machine
Viewer and Spot Viewer screens. When you select the icon, a sum-
mary window with details of the spectra will be displayed. In the
summary window you can access general information, a simplified
version of the graph, and insert or view any comments entered by
users.

4 Andlise Espectral

Infermagdes

Dados do Evento
00

Responsdvel

Data da sincronizagio

FECHAR ABRIR GRAFICO

Picture: Event Report - Spectral Analysis
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The complete chart, with all the tools, can be accessed by
clicking on the "Open Graph" button on the screen above or direct-

ly on the icon, as shown below:

= Spot Viewer & 0 B a ~
This Spot is located in —_—
W Motor1 4 ® o @ 3515
W Machine Housing g @1 g T 10-minutes @) Accel.-Vel. - Temp. A vel.-Temp
WD REFERENCE () 07092021 =  07/09/2021 c] rna@ B Y
<« >

Picture: Spectra access via timeline

2) Access via spectral trend

This is done by clicking on the Spectral Trend graph point. As
discussed in this link, each point of the spectral trend represents a
spectrum, with its respective date and time of realization. When
selecting one of the points on the graph, the spectrum of that
moment is opened on a new screen.

VELOCITY - RMS - Global @

Saturday, Jun 19, 22:06:16
® Axial: 8.1219mm/s
12 * Horizontal: 12.0123mm/s
Vertical: 6.4094mmys

RMS Velocity (mm/s)

31. May 7. Jun 14 Jun 21.Jun 28. Jun

o Axial - Horizontal Vertical

Picture: Spectral Trend - accessing the spectral at a desired point
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3) Through the "Spectral Analysis" screen in the side menu

The user can access a list of all the spectra performed in the
sector or plant to which he is logged in through "Spectral Analysis"
in the side menu.

@ DynaPredict

Workspace

Demo Company =

Integrated

B Dashboard v
o[= Asset Tree

Wi Machines
Predictive

53 DMA

#~ Spectral Analysis

{® Spots

o Gateways

Picture: Spectral Analysis option in the side menu

When accessing this screen, the user can filter by various
items, such as machine, Spot, or serial number of a DynalLogger.
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= Spectral Analysis 5 @ @ (5 I
uban
- (M 061292022 —  10/30/2022 G Y ADVANCED FILTER
Machines Subzets Components Spots
SN - @ - ® -
dentifiers
Machines Spots Models Axes Measurement date -
4 Pulper Motor LA HF EMTIT T
a 08/19/2022 13:57
4 Pulper Motor LA HF 2monifis ago
2 months ago
% Puiper Motorta i 08/19/2022 10:41
4  Screen BLLAO2 HE 4months ago
06/20/2022 20:28
4 months ago
s Screen2 EXC_LD_INF HF

06/20/2022 15:05

Picture: Spectral list with selectable filters

When using any of the three ways mentioned above, the spec-
tral screen will open, displaying the spectrum in the frequency
domain and the waveform in the time domain. The screens and
functionality of the spectral analysis will be detailed in subsequent
sections.

15. Spectral Trend Graphs

The user can follow the trend of the data from his spectral col-
lections, i.e., graphs with the energy present in each spectral col-
lection performed. The tool is available via the "TREND" button in
the upper right corner of the Spot

By clicking this button, the user will be taken to the "Spectral
Trend" screen and will find by default the global RMS level trends
for acceleration, velocity, and displacement.
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With this tool, it will be possible to view the spectral measure-
ments history in a very visual way, thus highlighting possible evolu-
tions in the vibration levels of the machinery.

r=

Spot Viewer

This Spot is located in
DEMO COMPANY > VIBRATING SCREENS » SCREEN 1

= (s B
EDIT SPOT = WATERFALL 7 TREND [l COMPARE

e @

- Screen1 @ BLLAD2 @ DyR00.002.0089 @ 1190
W@ Bearing Housing @ 3 Bearings W4 169 (153.281 mmy/s) CC 60 - minutes @) Accel.-Vel. - Temp. A vel -Accel
B REFERENCE | [ 02/26/2022 — 030712022 i) @ Y
- -
Picture: Accessing the spectral trend screen via spot viewer
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Picture: Standard spectral trend with plots of acceleration, velocity and displacement
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Clicking on one of the graph points takes you to the spectral
analysis screen for the time at which the spectrum was recorded.
The arrangement of the graph data takes into account the time
period selected in the header at the top of the screen.

This tool also allows the user to select metrics by frequency
bands, highlighting evolutions in the vibration pattern of different
machine components. For this, the Platform makes available more
than 80 types of graphics, through the GRAPHS button in the
upper right corner.

The available graphs provide global metrics by frequency
range and several others. In addition, you can add multiple graphs
side by side to compare data trends. Some chart options are de-
scribed in the picture:

Graph types

Q

frequency_range

elected Graphs
10N - RMS - Global VELOCITY - RMS - Global

ACCELERATION - RMS - 200 Hz to 500 Hz ACCELERATION - RMS - 500 Hz to 1000 Hz ENVELOPE - Haystack RMS - 300 Hz to 1500 Hz

ELOPE - Peak-to-Peak - 300 Hz to 1500 Hz

Graph

ACCELERATION - Crest Factor - 1000 Hz to 6395 Hz
ACCELERATION - Crest Factor - Global

ACCELERATION - Crest Factor Plus - 1000 Hz to 6395 Hz
ACCELERATION - Crest Factor Plus - Global

ACCELERATION - Kurtosis - 1000 Hz to 6395 Hz

Lines perpage: 5 ¥ 1-50f85 >

CLOSE SELECT

Picture: Selection of Spectral Trend Graph Types
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After selecting the desired graphs and reloading the page, the
new charts will be shown, as in an example below. In this case the
RMS - Global displacement graph was removed and graphs per
band were added, like the third one shown below, for "Velocity -
RMS - 5 Hz to 50 Hz".

ACCELERATION - RMS - Global ©  VELOCITY-RMS - Global © ©  VELOCITY-RMS-5Hz to 50 Hz o
Q- @ a- @ @
T e
1 FIsL 1o
ali A AR
W VY | N | i A
W LI I \‘ Py N 1| I 2T el
IRY ! En e s ES M ."rv‘ At oL
Tl Uh, i A W Il (1 a¥V0Y e NN
iy I [ i Tk | 3 WY KA Ml
Al | 2 P | i £3 | A ' i “
Bt AV | 2 |z Al It g8 —— A J
\ l | . Wil I I e 13 Al | |
A / \r A ” | ! - {
3 AW v et r s, e PN A el . ! s
" %8 o D) ) i | y AN p | . - A £ A A et
e i Lk | | SN oo MO O o ct e A et aanailh il S
: Y e i .
- Horontal -+ Asal -+ Vertcn o+ Hortl - Adal -+ Vetal o Mozl o Adal o Venea
VELOCITY - RMS - 5 Hz t0 200 Hz ©  ACCELERATION -RMS - 200 Hz to 500 Hz ©  ACCELERATION - RMS - 500 Hz o 1000 Hz °
Q- '@ Q- @ Q- @
1 ]
1 s !
Ay il
2t LA
. | L
o ¥ [l e e
T I - —~lr
g |
{ |
- i | |
§ A\ A y |
SNIPAio = STV e S e
o bzl -+ Al Vericn P — - Hotzal > Adel o Vel

Picture: Spectral trend graphs in different bands and metrics

The "GRAPHICS" option momentarily saves the visualization of
the chosen graphics. To save permanently for the Spot in question,
the user must save the graphics via the viewing preferences tool.V
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16. Vibration Spectrum Analysis

When accessing a spectrum in the Web Platform, first the

spectral in the frequency domain is displayed for the active, accel-
erating axes. Information is also available for the velocity and dis-

placement quantities (see Metrics section).

= Spectral Analysis & 0 & 0 ¥
 Spccuoldndysis
GO TO SPOT Aug 19, 2022 1:57 PM o0 % M REFERENCE EDIT SPOT M CEPSTRUM I AUTOCORRELATION I ENVELOPE
M Pulper [4 -@ Motor LA @ DyR30.018.3956 W Support Frame © -
@ 1775 1 8g (76.641 mmy/s) @ 032(s) ® 9.47 1 512 == Simultaneuous Mes
Spectrum ~

/O‘V @2 Y R

Qv kv m- v Y B @

A

002 ‘1 ﬂ I‘“._ t "k ﬂ
| ,_JLM,MM~MM#”M:‘&MWMMmw:M&MMW b

900 1000

200

— Axial — Horizontal Radial

Picture: Spectral analysis and available tools

At the top of the page, information is displayed about which
time period the viwed spectral refers to and which axes were col-
lected. By clicking on the rectangle with the date, you can also
browse spectra in nearby time periods for a quick visualization.
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The objective of the DMA Dashboard is to support mainte-
nance decision making and interventions by providing an overview
of the Spots condition, based on previous measurements and us-
er-defined alarms (A1 and A2).

Aug 19, 2022 1:57 PM (x X'y
Aug 19, 2022 1:40 PM (x X'y ]
Aug 19,2022 10:41 AM (x X'y ]

Complete List of Spectra

Picture: Spectral Analysis Selection

The following section explains each of the tools in the role
framework:

Zoom Tools

Several of the functionalities are analogous to the zoom tool
of the Spot Viewer, detailed in previous sections. On the other
hand, the Spectral Analysis zoom tools have differentiating fea-
tures, such as keyboard shortcuts, with the objective of boost the
way the user relates to the Platform.
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In addition, when zooming in on the graph a return zoom
button appears, as it can be seen in the picture below, allowing the
user to undo the last zoom command.

Spectrum

(o k@ YA 8

,akdwﬂAWLw\M Jop MMWMWJ mw A

— Axial — Horizontal Radial

Picture: Zoom return button

Cursor Tools

It is possible to highlight specific frequencies, their harmonics
and their sidebands on the graphs. To highlight a specific frequen-
cy, simply select the cursor type, place the mouse on the graph and
mark. The points corresponding to the selected frequencies will be
displayed on the graph, as well as a window with their amplitudes.
The cursors are important to analyze, in detail, the frequencies
that are being excited in the spectrum, as well as their sources.

The single cursor, as its name suggests, will mark a specific
frequency in the spectrum.
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The harmonic cursor will mark multiples of the chosen frequency.
Finally, the sidebands cursor will mark a central and side frequen-
cies, as chosen by the user.

Spectrum

BN vav k- Y 8 @

1 single

111 Harmonic

1lt sideband

| ‘ A& il
i ~ﬁ3ﬁ’vm§‘0LM ‘M@MWW \HA“‘MMWMW&JM‘MMQ}J l'x'\‘ﬁf’*\ﬁhﬁﬁ;vw Aj Al ..‘im““\"“«az_xi#ﬁgf;ug.*f

— Axial — Horizontal Radial

Picture: Cursor Tool

Similar to the Zoom tools, there are shortcuts for creating cur-
sors quickly, which are also detailed in the Spectral graphs short-
cuts section.

In the Waveform graph the periodic type cursor is available.
Finally, to remove a cursor, simply double click on the text box that
provides amplitude and frequency values at the highlighted points
on the graph.

All cursors have a subtitle indicating the vibration values in
each axis at the instant they are positioned. The values are dis-
played at the bottom of each graph.
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Single Cursor » « > B ~ Sideband Cursor e « > W -~ Harmonic Cursor < > 0 ~
Band Frequency (Hz) AxisX(g) AxisY(g) AxisZ(g) Sideband Frequency (Hz) AxisX(g) AxisY(g) AxisZ(g) Harmonic Frequency (Hz) Axis X(g) AxisY(g) AxisZ(qg)
1X 237.5000 0.0102 0.0413 0.0810 -2 62.5000 0.0035 0.0034 0.0065 1X 271.8750 0.0083 0.0153 0.0556
1 150.0000 0.0189 0.0074 0.0102 2X 543.7500 0.0035 0.0113 0.0195

237.5000
0 87.5 (AR 0.0102 0.0413 0.0810 3X 815.6250 0.0012 0.0026 0.0105
1 325.0000 0.0183 0.0083 0.0477 4% 1087.5000 0.0034 0.0129 0.0095
2 412.5000 0.0011 0.0184 0.0072 5X 1359.3750 0.0056 0.0027 0.0042
3 500.0000 0.0038 0.0229 0.0137

Picture: Point-to-point values of the cursors at the bottom of the graph

Automatic Frequency Markers

It is possible to highlight the rotational frequency of the ma-

chine, in addition to the characteristic failure frequencies of the
bearing for cases where it has been registered in the bearing bank.
The process of bearing inclusion is detailed in the Spot Creation
section. The available options for automatic cursors on the Plat-
form are:

RPM: Machine rotation frequency;

BPFI: Passing frequency of the rolling elements on the inter-
nal race;

BPFO: Passing frequency of the rolling elements on the outer
race;

BSF: Rotation frequency of the rolling elements;

FTF: Rotation frequency of the cage.
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Spectrum ~
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Picture: Tools highlighting rotational frequencies and bearing failures

Customized Frequency Markers

This tool allows the insertion of frequency markers for visuali-
zation on spectral graphs. In this way, it will be possible to register
the different frequencies present in the machines (blade pass fre-
quency, gearing frequency, electrical failure characteristic frequen-
cies, among others). The process of setting up a custom marker is
detailed in the Spot Creation section, on the "Frequencies" tab.
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Spot Center

Motor Q 3 ‘ + FREQUENCY |
Access Spot Viewer [

Name Frequency Bandwidth Metric Harmonics Color
2 Settings

Gearing Frequency 50 CPM 2 . ]
A Alerts

Radial Multipl =
@ Bearings displacement 5 RPM 2 . [ ]
M Frequencies Rotation Frequency 8 80 Mé'gﬂ‘e 5 ]

[Z3 Viewing Preferences

@ DELETE SPOT CANCEL SAVE

Picture: Customized Frequency Markers

Ao analisar uma espectral, o marcador estara disponivel junto
as outras ferramentas, através do simbolo de onda.

Q- k- m- ||z Y B B

Picture: Accessing the custom bookmark tool

When the marker is activated, indicative lines will appear on
the spectrum, as previously configured (color pattern, value on
axis, origin).
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Picture: Cursor tool with customized frequency values

This tool helps the user to visually identify the frequency of
interest and its harmonics, aiming to identify patterns to detect
known failure modes.

Metrics
Allows you to change the spectral magnitude (acceleration,

velocity, or displacement) and their respective units. It can be ac-
cessed through the toolbar above the spectral graphs shown.
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Q- k v | @~ 'Ill' “ | | Y E ®) - Frequency
Unit
s Hz
@ Acceleration
Magnitude
O Veloclty @® Acceleration
)
(O Displacement O vaooty
H O Displacement t
Q Settings |
CANCELAR APLICAR
Picture: Accessing the Metrics tool | [ seucas |

Picture: Metrics Tool

Filter Toots

It is possible to apply filters that help eliminate noise and
highlight characteristics of the signal. When you select the option,
a new window will open where you can choose the desired filter
type and cutoff frequencies.

Q- k- m- -] Y [B @&

Pictiure: Accessing the filter tool

The options are: 'High Pass’, 'Low Pass', 'Band-Pass', 'Center
Frequency' filters.
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The objective of the DMA Dashboard is to support mainte-
nance decision making and interventions by providing an overview
of the Spots condition, based on previous measurements and us-
er-defined alarms (A1 and A2).

O High-pass O Low-pass
Cutoff Cutof

@® Band-pass O Center frequency
ower Cutol Cutoft Center
A |
- A |
' o
Lower g ‘I: \
(mq H Jil
O o i
U e
& Width —>
300 Hz
O None
CANCEL

Picture: Filters tool

The shortcut for using filters on graphics is ( Shift + F).

Notes

Elt is possible to add notes to custom frequencies. The anno-
tations serve to assist the analyst in viewing the spectral analysis

graph more clearly and efficiently.
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Picture: Accessing the note tool

When you select the icon in the top toolbar of the spectral anal-
ysis graphs, a window will appear asking for two pieces of informa-
tion: at what frequency the user wants to insert the note, and a sub-
title box that will appear over the cursor on the graph.

Add note

Frequency (Hz)

Label 0/40

CANCEL APPLY

Picture: Add notes on specific frequency

The keyboard shortcut for using the notes on the graph is (
Shift + N ).

Visualization Options

The series of visualization options, which can be accessed from the
top right menu, encompasses a number of functionalities, includ-
ing: plotting grid lines, viewing the graph in logarithmic scale
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which can facilitate defect detection on slow rotating machines, or
displaying the text boxes of cursors added via the "Cursor tooltip"

option.

Spectrum
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Picture: Display Options

Spectral Chart Shortcuts

4 N
Tool Function Shortcut
Zoom Window # Shift + W
Zoom Horizontal #® Shift+H
Zoom Vertical #® Shift+V
Zoom Back Zoom # Shift+B
Setting Limits & Shift+D
View All #® Shift+A
Set Limits #® Shift+L
Unique # Shift+U
Cursor Harmonic # Shift+C
Sideband # Shift+S
Filters Add Filter # Shift+F
Notes Add Note # Shift+N
J

Picture: Tool Shortcuts

Aiming at the dynamic
use of the Platform, the Spec-
tral Charts have several short-
cuts that encompass the main
tools for analyzing vibration

spectra. The shortcuts are
arranged as shown in the
table.
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16.1 Waveform (linear and circular)

The waveform is the arrangement of the data coming from
the DynalLoggers in graphical form in the time domain. It repre-
sents all possible variations in the set of values obtained in acceler-
ation from the point where the sensor is installed, for the time the
data set was acquired (by App or Gateway).

The waveform can be important for visualizing repeating pat-
terns in the signal, such as beating or impacts, as well as modula-
tions. The data can also be converted from acceleration to velocity
and displacement.

To get to this screen see the section "Accessing the Vibration
Spectral Screen”, which shows the various ways to view the wave-
form and spectra for each Spot. Below there is an example of a tri-
axial waveform obtained from a conveyor belt bearing.

Waveform
@ Linear () Gircular Q- k- E A - B~

PP "aqté |3'“a
74

' MU]‘.MNW”M‘ il me-'* W Aw I
i NTN Lkl

_ GF
073 wURT 4

ﬁl ‘f’ il IUW W | '“U i
VW W MM M W ‘]'

—_—

i

— Axial — Horizontal Wertical

Picture: Viewing the waveform and period cursors
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In the same graph, instantaneous values, per axis, of: RMS,
peak-to-peak, crest factor and kurtosis are available in the upper
left corner. In addition, using the period cursors you can see the
time difference between two distinct peaks, as well as the resulting
frequency in Hz.

Circular waveform

The circular waveform is another way to analyze the same
data, but plotted in polar coordinates.

To activate this form of visualization, simply, on the desired
waveform, activate the "CIRCULAR" option at the top right of the
screen.

One must also define the starting instant and the number of revo-
lutions displayed on the graph.

= Spectral Analysis 5 @ @ 0 v

2] 900 I 2g(19.160 mm/s) @ 2.00(s) M 30.00 1 2048 == Asynchronous Mes.
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Picture: Viewing the circular waveform
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For satisfactory results, it is recommended that the RPM of
the location closest to the monitored point is correctly scaled. This
can be changed momentarily at the top of the page for a real-time
update of the waveform.

= Spectral Analysis & @ & 0 v

 Spectral Analysis

‘ GOTOSPOT | Aug 19,2022 1:57 PM 00 M D REFERENCE EDIT SPOT B CEPSTRUM B AUTOCORRELATION B ENVELOPE
Wil Pulper 4 @ Motor LA @ DyP30.018.3956 W Support Frame © -

|@ 1775 | + 80 (76.641 mr/s) @ 0326 ® 047 " s12 + Simultaneucus Mes.

Picture: Timely edition of RPM

16.2 Spectral Envelope

Vibration analysts can use several tools for fault analysis
within the Web Platform. One of the main ones is the Spectral En-
velope, useful for identifying high frequency faults through signal
demodulation.

When accessing a spectrum in the Web Platform, the screen
includes a button in the upper right corner of the screen to request
an envelope (demodulation) of the signal.

= Spectral Analysis 5 9 & n v
— Spectral Analysis
GOTOSPOT | Aug 19,2022 1:57 PM 000 -~ M REFERENCE EDIT SPOT M CEPSTRUM M AUTOCORRELATION PNENVER | = waTerraLL | ([ comPARE
@ Pulper & @ Motor LA @ DyP30.018.3956 @ Support Frame @ -

& 1775 e 89 (76.641 mm/s) @ 03269 ® 0.47 " s12 2 Simultaneuous Mes

Picture: Spectral Envelope Selection Button
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By clicking the button "ENVELOPE", a window will be displayed
asking for the frequency range in which you want to apply the en-
velope. The Web Platform has predefined envelope values, param-
eterized by the most common frequency ranges in vibration analy-
sis. However, it is also possible to define a custom envelope in the
same window. Simply select the "Customizable" option and define
the desired frequency range.

Envelope settings

Filter
@ Preset

Filter range

50 Hz to 300 Hz v

(O customize

Hz Hz
Visualization
Maximum Frequency (Hz)
500
CANCEL APPLY

Picture: Customizable envelope configuration

After selecting the frequency range, the envelopes (spectral
and waveform) will be available at the top of the page. Both have
the same functionality as the spectral analysis.

Manual DynaPredict Web Platfom - Version 4 - July 2024
Public Relase



)

Dynamox

Spectral Envelope
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0

Frequency (Hz)
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Picture: Spectral envelope with filter from 3500 to 4300 Hz, pointing BPFO bearing failure (dark mode
of the Web Platform activated, for better contrast)

16.3 Waveform autocorrelation

Autocorrelation is an analysis in the time domain that corre-
lates waveforms with themselves to calculate a correlation factor
at each time instant. It can be useful in helping the vibration ana-
lyst identify periodic frequencies, improving visualization and also,
analogous to the previous section, allowing it to be displayed in its
circular form.

To activate the waveform autocorrelation plot, simply, in the de-
sired spectral screen, activate the option "AUTOCORRELATION"
located in the upper part of the screen.

= Spectral Analysis & 0 @ 0 v
Spectral Analysis
GO TO SPOT ( Jun 24,2021 6:30 AM [ <] - l REFERENCE EDIT SPOT CEPSTRUM ENVELOPE

Picture: Activation of autocorrelation
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The graph will be displayed just below the waveform. The
same tools available for the traditional waveform are also availa-
ble.
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Picture: Autocorrelation of the waveform

16.4 Spectral Cascade

The waterfall is a three-dimensional graph where up to 10
spectra of a monitoring point are displayed, helping the analyst to
identify fault trends from the growth of vibration amplitudes.

It can be accessed via the Cascade button present at the top
of the "Spot Viewer" and "Spectral" pages.
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= Spot Viewer o 0 @ 0.

EDIT SPOT == WATERFALL ~7 TREND [| : COMPARE
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_© 906000600 000060 000
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2071 41503

AS Ox 0x

Picture: Spectral Cascade selection button

In the window that will be displayed, you must select which
spectra will be used to form the cascade. The available filters are:
date of spectra, settings (it is necessary that all spectra have the
same frequency settings, monitored axes and duration) and accel-
eration threshold. The acceleration threshold filters spectra whose
RMS acceleration is below a user-defined value, in order to only
use graphs generated while the machine is running.

With the filters set, simply select the spectra to be used by
clicking on the + symbol to the right of each spectrum listed at the
bottom of the window and then clicking "OPEN CHART".
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Spectral Selection

™ 0600172022 —~  06/14/2022 ©
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Jun 4, 2022 1525 Jun 3,2022 1525 Jun 1,2022 1537
Spectral Analysis Frequency Duration Global RMS Acceleration
06/14/2022 09:40 1600 Hz 256s
06/12/2022 15:29 1600 Hz 2563
06/11/2022 15:42 1600 Hz 256s
06/10/202215:25 1600 Hz 2565 <o
06/08/2022 15:19 1600 Hz 256s
06/06/202215:25 1600 Hz 256
06/05/2022 15:29 1600 Hz 25658
06/04/2022 15:25 1600 Hz 256s
06/03/2022 15:25 1600 Hz 2565 D (]

Linesperpage: 10 = 1-10

CANCEL OPEN CHART

Picture: Selection of Spectra to build the waterfall

The "Spectra Cascade" screen, which will open next, shows at
the top some general information about the monitoring point and
the spectra, such as machine, RPM, duration and number of lines

Below, the waterfall chart and the available tools are displayed.
The time period appears on one of the axes, in an increasing
manner for a comparison of possible failure evolution.
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= Waterfall s @ & Q v

This Spot is located in —

D AOr S HeaTR CACTORS b MOEDR GO TO SPOT EDITSPOT | (@ Spectrals () Cepstum () Envelope [ IUTIVEH
Wi Motor1 (B @ Motor 1 LA [ ) W Machine Housing © 1 Bearin g

& 3515 - 4g (38320 mmy/s) @ 256(s) ® 14097 1l 4006

Spectrals Waterfall

Q- kv @k A Y B @ 4 @

To facilitate the visualization of the graph, it can be moved to

the most suitable position for analysis. The following are the avail-
able forms of movement:

CTRL + Click + mouse movement; lateral movement;
Click + mouse movement; rotation:;
Scroll mouse button: zoom in or out (graphic).

In addition, the " " button allows you to change
the spectra used to generate the graph.

GO TO SPOT EDIT SPOT @ Spectrals O Cepstrum O Envelope = SPECTRAL ANALYSIS

Picture: Metric options for cascading
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Waterfall is also available for envelope and cepstro view, as
shown above. Enabling either of these options will update the
chart to reflect these types of metrics.

In the right corner of the chart some analysis tools are available
that can be applied to the waterfall, such as:

Q- kv kv Av Y B @ A @
1 2 3 4 5 6 7 8 9

Picture: Spectral cascade visualization tools

Zoom tools, which allow you to analyze a specific frequency
range of the spectra.

2. Cursor tools, which allow you to add single, harmonic or side-
band cursors at specific frequencies.

3. Defining the metric on which the graphs will be displayed below
(acceleration, velocity or displacement) and their respective units.

4. Definition of the analyzed axis (X, Y or Z). In the case of triaxial
spectra, the user must define which axis will be analyzed each time.

5. Filter tool. High-pass, low-pass and band-pass filters are availa-
ble for each spectrum of the waterfall.

6. .Notes. Tool that allows you to add comments on a specific graph
and frequency.
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7.Color visualization tool. Definition of the colors of the graphics in
a way that facilitates visualization, available in 4 modes.

7.1. Global maximum amplitude: color gradient that takes all
spectra into account. Peaks of higher amplitude will be displayed
in warm colors.

7.2. Local maximum amplitude: color gradient for each spec-
trum. Higher amplitude peaks will be displayed in warm colors.

7.3. Pattern per axis: solid color, same for all spectra;

7.4. Individual pattern: solid color, individual for each spec-
trum.

Picture: patterns of the Spectral Cascade
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8. Show/Hide spectra. Allows the user to view only a portion of the
spectra defined when generating the cascade.

9. Option to hide/display grid at the bottom of the graph and view
the waterfall in logarithmic scale.

16.5 Side-by-Side Spectral Comparison

Além da comparacdo espectral através de um espectro de
refln addition to spectral comparison using a reference spectrum,
itis also possible to view two vibration spectra side by side, making
it easy to compare vibration spectra collected some time ago at
the same spot, and even between different spots.

This option is available to the user on the spectral screen, using the
"COMPARE" button on the upper right of the screen.

= Spectral Analysis 5 0 ® ﬂ v

‘Spectral Analysis

00 - M REFERENCE | EDITSPOT W CEPSTRUM M AUTOCORRELATION ) NN = WATERFALL

Picture: Spectral screen with side-by-side comparison option

Clicking on this button will display a window showing the
spectra available for side-by-side comparison.

To select a spectral window, click on the "+ button, displayed
right next to the window and confirm the selection by clicking on
"SELECT". To find the desired spectrum more easily, you can
search by machine name, Spot, or sensor serial number.
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Spectral Analysis Comparisons

Subareas Machines Subsets

| ~ | (M o7olz022 = 10302022 (| Wl v | 2 -
Compeonents Spots Identifiers

© - @- 1 Selected - o -

Select-to-spectral analysis

Machines Spots Models/IDs Axes Measurement date <,
RC701 6R Planetary Stage HF / DyP.30.020.4826 0 o ?52;3522 1428 o
RC701 6R Planetary Stage HF / DyP.30.020.4826 o o ?[i;);;jgggg 11:31 o
RC701 6R Planetary Stage HF / DyP.30.020.4826 o o 12;!;};;3;2 08:44 (+)
RC701 6R Planetary Stage HF / DyP.30.020.4826 o o 12;}3};;3;2 0529 (+]
RC701 6R Planetary Stage HF / DyP.30.020.4826 0 o 12;?;;3;2 02:33 o
2 Aavie ann
CANCEL

Picture: Filter to choose spectral of comparison

This tool can be useful in fault diagnosis. The analyst can, for
example, compare side by side spectra or vibration waveforms of
the same spot, on different collection dates, making clear the evo-
lution of vibration amplitude or even the appearance of new fail-
ure frequencies at the spot.
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Picture: Spectral waveform comparison

In addition, after viewing the spectra, you can access all the
tools to do a more detailed analysis on each of the viewed spectra.
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17. Creation of reports (predictive analyseys)

The analysis of the data collected by DynalLoggers can be done
in several ways through the Web Platform. The Predictive Analysis
tab has as main objective to enable the elaboration of technical
reports about failures, alerts or recommendations regarding the
health of the monitored asset. The Predictive Analysis section is
found at the end of the "Spot Viewer" and "Machine Viewer" pages.

Realizando uma Analise Preditiva

To make a technical report of a Spot, just access the section
through the Spot Viewer (at the bottom of the page) and select the

"PREDICTIVE ANALYSIS" option.

There are no reports in this period

Picture: Creating Predictive Analysis

A new screen will be shown, requesting Spot analysis informa-

tion:
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Batch Predictive Analysis

° Choose Spots o Analysis

Information Images

Status

@ B intervention (O Alert (O B Normal

Unbalance
Failure Dmtectzd®

Recommended Action *

Keep following the next days and plan for balancing
Service Mote

Observation

Date in which the fault was detected

|

09/08/2022

Deadline for the recommended action

|

09/24/2022

CANCEL

Picture: Filling in the predictive report

The information tab has the following fields:

Status: selection of the current asset condition. Three options
are available to inform the severity of the report;

Diagnosis: brief description of the problem encountered by
the analyst;
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Detected failure: selection of the failure found at the monitor-
ing point among a series of categories;

Recommended action: indication of which actions should be
taken based on the analysis performed,;

Note: addition of infos that have not yet been cited,;

Date on which the failure was detected: optional info to regis-
ter from which moment the failure could be identified;
Deadline for Action: add deadline for action based on the
"recommended action".

The Spot Viewer tab, on the other hand, brings the graphs
referring to the history of the analyzed spot data, with the objec-
tive of providing background for the analyst when making his
report. It is possible to add temperature, acceleration, and speed
graphics with customized time periods. It is also possible to add an
explanatory comment below the graph.

Predictive Analysis

Information Spot Viewer Spectral Analysis Images

Spot Viewer graph E
d

RMS Velocity

CANCEL SAVE

Picture: Data history tab available when creating a predictive analysis
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The "Spectral Analysis" tab allows the addition of spectra that
prove the detected failure. The selected spectra will be part of the
report.

Predictive Analysis
Information Spot Viewer Spectral Analysis Images
Spots Identifiers
[ 07/06/2021 —  09/2372022 G -@ 1 Selected - & - Acceleration Threshold g

Selected spectral analyzes

Motor - NDE Motor - NDE
Spots Models/IDs Axes Measuremes nt date |
Motor - NDE HF / DyP30.019.7291 LTS )
£k : 09/23/2022 10:47 o
aday ago
Motor - NDE HF / DyP30.019.7291 Y
s b 09/22/2022 10:47 °9
Motor - NDE HF / DyP30.019.7291 Lty e ®
Lo e 09/21/2022 10:47
Motor - NDE HF / DyP:30.019.7291 Atysagd ®0
Lessis 09/20/2022 10:47
Motor - NDE HF / DyP30.019.7291 S ooysnng oX+)
ity : 09/19/2022 10:47
Motor - NDE HF / DyP:30.019.7291 5 days ago ®0
L 09/18/2022 10:47
6 days ago
Motor - NDE HF / DyP30.019.7291 Y
" - 09/17/2022 10:47 ©®0
Motor - NDE HF / DyP30.019.7291 7days 4 ® 0
- 30.019.72
L 09/16/2022 10:47
Linesperpage: 20 w 120 >

CANCEL SAVE

Picture: Adding spectra where faults are identifiable

Finally, the "Images" tab allows the user to add pictures to the
report. By selecting the "Add Image" option, files saved on the
user's computer can be added and will become part of the report.
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Predictive Analysis

Information Spot Viewer Spectral Analysis Images

Images

No data to be visualized

& ADD IMAGE ‘

CANCEL SAVE

Picture: Adding images to the predictive report

Predictive Analysis Visualization

The predictive analyses performed are available for viewing
and access in several ways, as presented below. To access the full

version of the report, click on the reporticons in any of the options
listed below.

In the Spot viewer screen itself (data history): at the bottom of
the screen, below the RMS acceleration graph.
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= Spot Viewer

Reports ~
Q B 1 LOT VIEW -+ PREDICTIVE ANALYSIS
Status Resolution Diagnosis Failure Detected Report type User Deadline Creation date |,
. Bearing Fault Bearing Wear 0 09/14/2022 21:53 * #A
M Selected columns: 8/10 v Lines perpage: 20 ~ 1-1 0f 1

Picture: Predictive Analysis in the Spot Viewer screen

2. In the timeline of the Spot Viewer screen: to access the com-
plete report, simply click on the icon in the timeline.

= Spot Viewer 5 0 © v
EDIT SPOT == WATERFALL ~» TREND [l COMPARE
@ Pube 3 @ Motor LA ® Notsersed @ 1775
W Support Frame © - 8 (76547 mm/s) & 10-minutes @) Accal - Vel - Temp A -
B REFERENCE () 06/04/2022 - 28/052022 | (& Pn e @ Y
e

ALERT REPORT ? INTERVENTION REPORT

e e *

Picture: Reports shown on the timeline of the data history screen
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3. Through the Integrated Dashboard's Reports screen

On this screen you have all the reports history for all the Spots
for which this type of report has already been generated. More de-
tails can be found in the "Viewing Reports" section below.

4. Through the DMA Dashboard, in the "Report" column
In the case of visualization of the analyses through the DMA dash-

board, the last report performed and the criticality to which it was
assigned is shown.

= DMA s @ @ 0 -
Q B BUSINESSRISK 11| Y ADVANCED FILTER
Vel. Tem Accel Synchronization
Status Machine Spot Trend % of A2 % of iz % of A2 BAT Gateway P
B 7140-FER-G23-PEN01-M02301A1 McsuPeriorLoa D@0 0 00 @ 2374 - 66,07+ 036~ B & oy10011.0371 11 minutes ago
B8 B ' {) 74oFerczapenoi-mozanial McinFERioRLA OO 09 1263 - 8031~ 1,02 « B & oye10.011.0871 13 minutes ago
B8 B | {) 7140FER-G23PEND1-M02301A1 McINFERIORLOA @ @ 009 071+ 4322~ = B o oyeiooosm adayage
7140-FER-G23-PEND1-MO2301A1 MG SUPERIOR LA @ 1521+ 70,50~ 0384 B & oye.10.011.0371 2minutes ago
B | & 7140FER-G23-PENOT-MO2301A2 MC MESALA [(TIIX] 2994 - 5923+ 0,86~ B & oyei0011.0371 9 minutes ago
B ' @ nawrerczapennimoznaz Momesaoa GO0 @ 2033 - 5633 087+ B & oyci0011.0371 9 minutes ago
7140-FER-G23-PEN0T-MO2301A2 02 MT LA [ ] [ I ] 1397~ 4254+ 039~ B =& oyei0011.0871  2minutes ago
B 7140-FER-G23-PEND1-MO230TAT 02MT LA [ Y ] 121 4481+ 0244 B & oyeiooiios7  2minutes ago
B | @ 7140-FER-GZ3PENOI-MO2301A1 01 MTLOA LH e 1228~ 36,65+ 0274 B @ oyeiooinosm 9 minutes ago
7140-FER-G23-PENOT-MO2301A2 01 MT LOA 00000 1450 31,75+ 0384 [ ] - 17 minutes ago

Picture: Column for viewing reports from the DMA

Predictive Analysis for multiple monitoring points

In the Machine Viewer screen, it is possible to perform technical
reports for more than one monitoring point simultaneously. At the
bottom of the page, you will find the option "+ BATCH ANALYSIS ".
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= Machine Viewer 5 0 © Q v
Reports ~

There are no reports in this period

Picture: Option to issue report by machine

Clicking on this option will result in the opening of a window
similar to the one discussed in the previous section. The difference,
in this case, is the need to include which Spots the analyst wants to
add to the report.

Batch Predictive Analysis

o Choose Spots Analysis
Q
Machines pots s dels /
ssssssssssssss g y! (]
cvasa P9 LHS Bearing y ]
aaaaaaaaaaaaaaa ]

AAAAA

VVVVVVVVVVVVVVV

cccccc

Picture: Predictive Analysis for Multiple Spots
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When the list of Spots for the machine appears, simply select,
in the rightmost column, which ones will be added to the analysis
using the + button. Going forward, the diagnostics, the appointed
failure, status, and recommended action options will be the same
as those already present in the Predictive Analysis for just one
monitoring point, detailed in the previous section.

When performing a batch predictive analysis, as in this case,
the selected Spots will inherit the report, which will be available
through the options listed in this section.

18. Integrated Dashboard

@ DynaPredict

Workspace The integrated Dashboard,
B available in the side menu of the
g = Platform (picture beside) takes
e into account both the predictive
module (vibration and tempera-
m= Dashboard ~ ture monitoring) and the sensi-
tive module (DynaSens) that has
Health Indicators checklists and inspection routes.
Reports This part of the Web Plat-
form is divided into two sections:

of= Asset Tree

Health indicators
il Machines

Reports

Picture: Integrated Dashboard
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18.1 Health Indicators

The Health Indicators, within the Integrated Dashboard, dis-
play the health indices of different plants or work areas of the
client company. Each is represented by a pie chart indicating the
health of the assets in the area, based on the number of Spots and
inspection routes that triggered alerts in A1 and A2.

= Dashboard 5 0 @ Q ¥

mmmmmmmm

9 A1 monitoring spots 1 A1 monitoring spot

Picture: Health indices by sectors or plants

In this same screen, you can click on the side arrows in each
pie chart so that, within the organization of the asset tree, a new
Dashboard is generated with the subsets and machines related to
the selected one. In this way, it is possible to perform an integrated
and specific visualization of all areas and sub-areas of the plant.
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The purpose of this screen is to show which areas need more
attention from the maintenance or reliability team, i.e., which of
them are theoretically in more compromised health and are im-

pacting the overall health levels.

18.2 Viewing Reports (Predictive Analysis Re-

ports)

The "Reports" division, present in the Integrated Dashboard,
presents all the analysis reports (predictive and sensitive) issued

by the system users.

= Reports Dashboard
[ ] v || ¢ omzzoz2 - 10202 @ Q

Status Resolution Asset Tree Location Diagnosis Falha Detectada Report type User

© 01MTLOA o encont. tico do acopl Rotating Looseness, +1 ﬂ
ol MsC2 High impeller vane vibration, cavitation Bealing Effect ﬂ
® 03MCLA High impeller vane vibration, cavitation Friction, +1 ﬂ
© 04 MC LOA 0 equipamento encon... rolamento 22220EK. Lackof Lubricant, +1 n
o BA_1820EE_01 Material acumulado na carcaga do britador Friction n
@ MC INFERIOR LA Equipamento em bom estado. None ﬂ
(@ closed ) @, 01B0_BOMBA CENTRIFUGA Equipamento em bom estado. None n
@) MC MESA LA Equipamento em bom estado. None ﬂ
@© OIPETE TELAS Equipamento em bom estado None ﬂ

® 02MTLA Inicio de defeito o rolamento do motor Stiffness Loss 0
@ 01MTLOA Inicio de defeito no rolamento do motor Leak, +1 PREDICTIVE ANALYSIS n

Q clo

Ml Selected columns: 9/10 +

Picture: Sensitive and predictive reports
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Regarding the columns shown:

Status: shows how critical the report performed by the user
iS.

Red: intervention required;

Yellow: alert condition;

Green: no problems found.

Resolution: presents information about the treatment given
to the report.
Open: the report was issued, but no corrective action was
registered for the report;
In progress: a corrective action for the reported problem is
in progress,
Resolved: the reported problem was corrected through
some action / action of the team. By clicking on the line of
the generated report, you can check what action was taken,
if the user who changed the status has filled in details of
the action.

Location in the asset tree: points to where the Spot or ma-
chine belongs within the company's hierarchical structure.

Diagnosis: informs the diagnosis filled in by the user for the
failure found.

Detected Failure: informs which failure category was filled in
by the user who created the report.

Type: This screen shows predictive and sensitive reports. The
"type" option indicates the origin of each report.
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User: information about which user filled out each report.
Hovering the mouse shows the user's name and e-mail.

Deadline: filled in by the user in the report itself, represents
the deadline for the action recommended by the report crea-
tor.

Creation date: date on which the report was created.

In addition, if any of the reports have undergone changes, the
" 9 " symbol (placed on the far right of the line of the modified
report) will allow you to check which information has changed and
by which users. By clicking on this symbol, a new tab will be dis-
played showing the changes.

Henrique Vasconcelos October 10,2022 12:58 PM
0 (henrigue.vasconcelos@dynamox.net)
5 X 7 N
Changed the field Status from to | ) Pending )
R 74
Rafael Fonseca (rafael fonseca2@dynamox.net) October 10, 2022 12:59 PM

Changed the graphic view option field
Changed the field Status from to

Rafael Fonseca (rafael fonseca2@dynamox.net) October 10,2022 12:59 PM

0 Changed the graphic view option field
Changed the field Status from to

Caroline Menegat (caroline@dynamox.net) October 10, 2022 12:59 PM

Changed the field Status from to

Picture: Historical changes in performed report
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19. Machine Viewer

The Machine Viewer is a tool for viewing information about
the company's machines, joining information from the sensitive
and predictive modules. There are two ways to access the func-
tionality: through the side menu, in the "Machines" option, or by
clicking on the desired machine through the asset tree. This
screen encompasses all information relating to a particular ma-
chine in the plant, grouping Subets, Components and Spots
common to it.

Applicable information and filters

The top of the Machine Viewer shows the path within the
asset tree where this machine is located, a table with machine
information, and filters for Subsets and Components. If any of
these filters are applied, the information shown in the rest of the
screen will refer only to the filtered items. In addition, you must
define the starting instant and the number of revolutions dis-
played in the graph.

= Machine Viewer 5 0 @ a v

This machine is located in -
DYNAMOX > REMOTE MONITORING » SOUTH-EAST > LAKE'SCORNER > IN-HOUSE TESTING ‘ EDIT MACHINE ‘

il [n-house testing &N Conveyor belt ‘ Business risk ﬂ 8001 kw

@ 9000 (=]

Picture: Machine information and applicable filters.
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Timeline

Just below the filter options, a timeline is displayed with the
events of all the monitoring points registered on the machine, such
as Spots creation/deletion, Spots parameterization, spectral analy-
sis, A2 alerts triggered, checklists performed, and reports issued.
By default the events of the last seven days will be shown, but this
interval can be changed through the calendar in the upper left
corner,

Picture: Machine's timeline.

It is worth noting that the events presented in the machine
timeline are for the time period selected above. In the same way
presented in the Spot Viewer, one can comment on each event indi-
vidually, generating a history of conversation between users.

Monitoring Points

Below the timeline, in the Machine Viewer, a reduced version
of the DMA is shown, with only the Spots referring to that machine
(or subsets/components, if a filter is applied). The information fol-
lows the same pattern as that displayed in the traditional DMA.
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= Machine Viewer 5 0 9 0

P 99 90 609 00 000 99 O

Monitoring Spots

Status Report  Spot Trend Vel remp Aceel BAT MEM Gateway e
%of A2 %of A2 % of AZ spect

B 1 @ PiLHsBearing (1) = = = B 6 & oyeiosis000 21 hours ago

B P RHS Bearing [ ] B @ & ociosieoom 21 hours ago 15 days ago

B 1 @ PoLHsBearing 000000 I 6 3o aday ago 15 days ago
B 1@ r2LisBeaing 0000000 I 68 2o hour ag adayago
B @ P2RHSBearing 9000000 B @ & oysiosieoom & hours ago 20 hours ago
5 @ ring [ ] = = = B @ o oysios140006 an hour ago a day ago
5 @ g OO0O0000® = = - 1 6 = 20 hours ago onth ago
5 @ ring 000000 16 = month ago onth ago
5 @ my 0000000 16 = hours ago nth ago
(2] ring 0000000 i 68 3osus s ago hours ago
B @ ring 0000000 i 68 Iosus hours ag hours age
5@ ring 0000000 B 6 &ocrosu hours ag hours age

M Selected columns: 14/23 = 1-20

Picture: Reduced version of the DMA Dashboard on the machine screen

Anomalies - Sensitive Module

The "Anomalies" field lists all the anomalies reported by users
in the checklists's answers filled out during the sensitive module
routes, for the customers who purchased it. Listed in this section
are: the anomalies, observations, user responsible, subset/compo-
nent, and date/time. By clicking on one of these anomalies, the
user is redirected to the checklist report for that report.
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Anomalies - Sensitive Module

Criticality
Status Anomaly Note Checklist User Asset Date |-
Level
Ex'FJS;:?ILAM;[]‘;E%;Q??;T : P1 SEG PROJETAR ESCADAS DE
w] EQUIPAMENTOS? PASSARELAS E/OU B2 - Hende i BEESSAFONRNN . E2 5P MENEIR IM_0_ACESSO_SEGURD a @, 124ER_ESTRUTURA chagrden
d - B acima de 121 dias PECAS DE APOIO SOB AS CHAPAS P 23/08/2022 10:20
< SoE TELAS EXPANDIDAS NAS PASSARELAS
Fixaco
EXISTE ANOMALLA NO TAMBOR? P4 - Risca de falhar enre a 21TA_TAMBOR ACIONAMENTO hé um més
REVESTIMENTO - DESGASTE 31290 dies R ENSIENE -0 p 2 -INTERNO 09/08/2022 1300
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Picture: Anomalies - Sensitive Module

As in the other features on this screen of the Platform, the
information displayed follows the pattern according to the time
period chosen on the machine timeline.

Manual Measurements

Also belonging to the sensitive module, below the "Anoma-
lies" field, a graph is displayed with the results of the manual meas-
urements performed on the routes of the sensitive module. To
select which magnitudes will be displayed in the graph, simply click
on the "GRAPHS" option and select the desired magnitude.

Anomalies - Sensitive Module 4
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Picture: Manual Measurement Graphs - Sensitive Module
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The Sensitive Module is a tool in the DynaPredict solution for
managing inspection routes in the field. For more information
about the usability of the solution, please see the Sensitive Inspec-
tion Manual.

Predictive Analysis

At the bottom of the page is the "Predictive Analyses" section,
referring to the performance of technical reports from multiple
monitoring points on the machine. All reports performed in the
period are presented.

Reports ~
Q E 6 LOT VIEW + BATCH ANALYSIS
ssssssssssss ion Asset Tree Location Diagnosis Failure Detected Report type User Deadline

. ® Motor - NDE Excessive vibration, motor base deflecting  Accumulation of Material, +2 0
. @ Motor - DE Excessive vibration, motor base deflecting Accumulation of Material, +2 0
. @ undefined ~ [C] ey Sha’G‘D'Eﬁea””g New Layshaft install...ring housings today. None Q
. 0 uUndefined @ Lay Shaft - Bearing DE New Layshaft install...ring housings today. None 0

0 Undefined @ Exciter - NDE Top East pk to pk envelope alarm triggered None 0

@ Undefined @ Exciter - NDE Top East Minor looseness Rotating Looseness Q

Ml Selectedcoumns:9/10 ~ . Linesperpage 20 ~

Picture: Predictive Analyses performed on the machine, per monitoring point

To make new reports, the user simply selects the icon "+
BATCH ANALYSIS" and selects which Spots will be analyzed.
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20. DynaGateway (optional)

The DynaGateway is the automated data collector for the Dy-
na-Predict and its purpose is to interact with the DynalLoggers
within its bluetooth range, collecting measurements and request-
ing spectra according to user-defined time intervals. The collected
data is sent directly to the Web Platform via Wi-Fi, Ethernet and
Mobile Networks (according to the model chosen).

In the Web Platform, the user has the possibility to manage
the Gateways, associated to the Desktop, through the Gateways
screen. To access this screen, use the predictive section, from the
side menu, and select the "Gateways" option.

= Gateways & 0 & 0 -
Q + GATEWAY
) . o Visibility of Last
- Collections . . Associal ted Visible ) Last Last
Connectivity  Schedul Status of Associated Spots Gateway Identifier Associal ted Measurement J, o
in Memory spots spols Update Visibility
Spots Upload
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o a
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\II Drive  DYG-10ATA0161 8 2o 2% 10/11/2022 10:37 WE’GZ;ZZ 1oniz0z20000 &
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—— .10,
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—— . )
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\II Reclaimer 4 10/11/2022 10:35 /‘0’35 oni0zoss B
5 minutes ago aminute ago 2 hours ago
7 L
\Il » 5C405 DyG.10.514.0006 a7 184 05% 10112092 1093 10/:01/327022 onmasoess B
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Picture: Information tab of the Gateways of the selected workarea.
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Accessing this screen you will find a list of all the Gateways
that have been associated with the Desktop, as well as information
about their operation.

For more information about the prerequisites for operating
the device, as well as the system configuration and management
screens, refer to the Gateway User Manual.
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