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Pumps are fundamental assets in hydraulic i
installations and industrial processes.
However, they also consume significant
amounts of energy and generally incur high
maintenance costs. Periodic readings of
pump health indicators, such as temperature
and vibration, may not be enough to have a
complete overview of the operating state, as
they only record a specific moment in a

continuous process.
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DynaPredict Solution for Motor Pumps

Dynamox Application

DynaDetect

DynaSens

To prevent failures and increase the
reliability of these assets, 24/7 online
condition monitoring, together with periodic
sensitive inspections, is essential. In this
portfolio, we will illustrate how Dynamox's
solution helps to identify early signs of wear
and potential failures in this type of asset,
increasing the reliability and availability of
industrial plants.

Dashboards - DynaPump

Dashboards - DynaNeo

What failures is it best suited for?

Pumps in adverse conditions

Case study

Benefits
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Types of Pumps
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Vertical Pumps Gear Pumps Piston Pumps

Vacuum Pumps Vane Pumps Centrifugal Pumps: water,
pulp, etc.

And many others!

Is it possible to monitor all

these types of pumps?

Yes! We will show how the DynaPredict System works in the identification of failures in
the most diverse types of pumps.

Field installation

Vacuum pump set

Multi-stage pump bearing housings Motor pump set installation
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DynaPredict Solution for Motor Pumps: Dynamox Application

i3 DynaPump

& DynaSens

Data
Integration

@ DynaNeo

E DynaDetect

Web
Platform

o o
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DynaGateway

DUO <
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4 to 10 HF+ or TcAs* DynalLoggers: depending on pump configuration. %ﬁém
DU
DynaGateway: device for automated collections. ‘Jm e - !

E DynaDetect: automated failure detection module.
Nl DynaSens: sensitive inspection module. 7\\(’
B3 DynaPump: specialist dashboard for pumps.

[l DynaNeo: visual management dashboard. .- --

* *With access to the App and Web Platform for analysis. --’---
=25 - -
» e
Dyw - e
vV of® =7 -
b 6@“9.-" .. = Personalized technical
Dynalogger HF* i - E#S =" support

Wireless sensor for collecting temperature and triaxial vibration data of up to 13 kHz
Bluetooth 5.3 communication and internal memory

IP66 / IP68 / IP69 / EX Certifications

Suitable for detecting early-stage bearing failures, lubrication failures, cavitation,
frequency inverters, pump rotor wear...

& Dynalogger TcAs

«  Wireless sensor for collecting temperature and triaxial vibration data of up
to 2.5 kHz

« Bluetooth 5.3 communication and internal memory

« IP66/1P68/1P69 / EX Certifications

« Suitable for detecting bearing failures at an advanced stage, more severe
lubrication failures, cavitation, pump rotor wear...
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How does Dynamox's automated failure detection work?

Learn about DynaDetect

Motor, gearbox, pulleys and cylinder/bearing
housing information

Algorithm based on specialist
y model per component

Field installation

Registration of
technical data
in the Web

Platform

Sensors installed on
machines /
Gateways for

x

oo automated i _
| 3 - collections Real-time severity

prediction with over 30

failure modes Tools for the

follow-up of
detections and
data analysis

Monitoring and
prioritization of
predictions in the
platform

Semi-automated,
user-assisted report
generation

Generating a
report from the
diagnosis on the

Web Platform

Reliability

Closing the
report with
defect
correction

Feedback
on

detection Feedback for algorithm

improvement

Following the maintenance
schedule, the reportis
closed, and new
predictions are made
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A practical example of DynaDetect on pumps

The automated detection system identified lubrication problems and bearing wear in
motor-pump set monitored by Dynamox’s system.

Area de Trabalho
Integrado

83 Dashboard

3 Dashboard

DMA

DynaDetect

A Andlises Espectrais

@ spots

= @ 01- motobomba @ Conjunto motobomba

Subcorjurtos. Componentes

(9 04042023 - 11042023 @

[ @& 179

. 29929299292 %929%29%2¢%% ¢,

DynaDetect

Y 0 FiLTROS

Q Falhas detectadas
Falhas néo Ultimo Ultimo
Status Laudo Spot Falhas detectadas
monitoradas Laudo Diagnéstico
B 02MTLA Falta de lubrificagao 110 ha 6 dias hé uma hora
Comportamento dinamico anormal Falta de lubrificacao
m B O 03BBLA - - hé uma hora
Desgaste de rolamento -

01 MTLOA e T T 1710 h 6 dias ha uma hora
B O 04BBLOA Desgaste de rolamento Falta de lubrificago - - hé uma hora

Vibrationdgratphs confirmed the automated diagnosis. The spectral carpet elevation
icati

in ng lubrication failure of the pump bearing housing stands out.
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A semi-automated report was generated with diagnosis information, thus speeding up

the analyst's work.

Anélise Preditiva

Informagdes Andlises Espectrais

Status
@® ® intervengio O W Alerta (O @ Normal

Diagnastico*

Falhas detectadas no dia 25/04/2023.

Falha detectada *

Comportamento dinamico anormal Lubrificagao Insuficiente Desgaste de Rolamento

Agéo Recomendada *

Data Limite para a realizagéo da Agao Recomendada

(=] Adicionar data

Numero da nota

Observagio
Comportamento anormal detectado devido a niveis moderados entre 5 Hz e 200 Hz no espectro de velocidade.

Falta de lubrificagao ou lubrificante incorreto devido a niveis moderados no envelope do carpete rms de 2000 Hz a 6200 Hz.
Desgaste do rolamento na pista interna devido a niveis elevados na frequéncia de falha BPFI no espectro de aceleragao.

Data em que a falha foi detectada

B 25/04/2023

DynaDetect

Diagnéstico
Falhas detectadas no dia 25/04/2023.

Comportamento dinamico anormal

Comportamento anormal detectado devido a niveis
moderados entre 5 Hz e 200 Hz no espectro de velocidade.
v

Falta de lubrificagdo

Falta de lubrificag&o ou lubrificante incorreto devido a niveis
moderados no envelope do carpete rms de 2000 Hz a 6200

Hz.

Desgaste de rolamento
Desgaste do rolamento na pista interna devido a niveis
elevados na frequéncia de falha BPFI no espectro de
aceleragdo.

Falhas monitoradas v

o Deixe seu feedback sobre o DynaDetect

FECHAR SALVAR
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How does Dynamox’s Sensitive Inspection work?
Learn about DynaSens

Q MC- Bomba Centifuga 11 € > X ESCONDER —
@ Detalhes © Perguntas s ce ‘
[  TESTCoupANY 7 Dias
Sl [  sovss
Tolerancia (%)
Pergunta 1 - H4 alguma anomalia na carcaga da bomba? >~ v b § v 2 2dias 2 2dias
Pergunta 2 - H4 alguma anomalia na base da bomba? ~ v D E v 1-BOMBACENTRIFUGE @ Oata de nicio
< " = a ° B 19042023
Pergunta 3 - Ha alguma anomalia nos elementos de vedagdo? > v b § v
°
Pergunta 4 - Ha alguma anomalia com as condigGes de operagdo? ~ v B E v [ 5 9125 Checklist - MOTOR ELETRICO ° . Ciclos da Rota .

a7

- BRIFICARMOTOR
{25

Ativos

-
<

Pergunta 4.1 - Indique a temperatura medida:

N

9154 Chackit - ACOPLANENTO
{2

S

Pergunta 4.2 - Indique a pressdo medida: ¥ [. CALOEIRA

N

v e

| m coneressores

Pergunta 4.3 - Indique a vazdo medida: =
S repmm— promeryeg | g

-
<

N

canceLAR vouTar v Performed routes No alert
1 A2 Alert (severe) Justified routes
Periodic cycles Assets that make up the route ® A1 Alert (moderate)
< Execution tolerance ® Users in charge
Start date

Route creation for inspectors with

Creation or use of standard checklist .
execution cycles and tolerance

templates for pumps and components, which
are incorporated into inspection routes

Execution of routes via Mobile App (for
Android or iOS) with geolocation

A
& Sensitivo c

> 6157- Template - BOMBAS

Software integration for opening ; o
Service Tickets 2 S romoa?

Sensitivo c a

Analysis of reports generated in the
field through dashboards with an
overview of the plant's health

ates >  6157-Template - BOMBAS

il O avassaveno

= Dashboard Geral - Sensitivo

- 9

(301012015 > 02/0272019

AVANGAR >

Rotas Realizadas Rotas Justificadas Rotas Atrasadas Rotas Nao Realizadas
2.563 13 =3 10 5 =3
Aderéncia por Subérea de Trabalho
Localizagso das anomalias encontradas Alertas

o

Maquinas | Subconjuntos | Companentes

6% y 15\ Aderéncia por Rotas

s G)% ROTA LESTE
| rios
50%) 2 Usud
ROT,
as% ) & G’% ) o Aderéncia por Usudrios
( ) %

( 50% | SETOR DE LAMINACAO

"
Setorce

Laminagdo

Setordo

Setorce Setor o Setordo
Fndglo  Usinagem  Conformaglo  Transpane

22%

. . Ir para Dashboard de Chacklist >
s0% ) Marina Almeida

o
=]
*
B2
2§

Follow-up on inspector’'s adherence,
considering the areas included in the inspection,
o) RO (5o ) Leonardo Henrique de Oiveira percentage of routes taken, justified or not taken

ROT 50% ) Vanessa Oliveira

(=) (=)

g5 ) ~osé Carlos da Silva

®

Lucas Santos

85%

100% Paula da Silva

0 9 Ver Mais >

Sensitive Inspection - DynaSens
Checklists, manual measurements and alerts

How can Sensitive Inspection act to reduce risks

NO N

© Mounting

Checklit: IM_OP_BOMBAS

oo Padrio

Ve Jodo Vitor De Jesus Oliveira (joao.oliveira@dynamox.net)

Localizagéona énvorede  00-B0-02-224-MTQ2B-MBCO7
ativos:

Rota: FUT - PISO 0 TMP
CheckistRealizado: 19/04/2023 15:27
Sincronizz agio: 19/04/2023 16:09

Tota aproximado de.

tempo utlzado 00:01:39

(hmin:s):

Geolcalzaghc: -24.0781-49.7779

Pergunta2: HA ALGUMA ANOMALIA NA FIXAGAO DA BOMBA ?
Resposta ELEMENTO DE FIXAGAO AUSENTE

Observagdes:

Nivel de Criicidade: P5 - Risco de falhar entre 15 a 30 dias

Anesos:

@ O

© Lubrication

Pergunta 1: HA ANOMALIA NA LUBRIFICAGAO BOMBA ?
Resposta: NIVEL BAIXO DE OLEO
Observagdes:

Nivel de Criticidade: A P5 — Risco de falhar entre 15 a 30 dias

Anexos:

during pump operation?

9

@ Operating noise

Pergunta 1: HA ALGUMA ANOMALIA NAS CONDIGOES DE OPERAGCAO DA BOMBA?
Resposta: RUIDO ANORMAL

Observagdes:

Nivel de Criticidade P5 - Risco de falhar entre 15 a 30 dias

Anexos:

® ¢ P

O sealing

Pergunta 3: HA ALGUMA ANOMALIA NOS ELEMENTOS DE VEDAGAO ?
Resposta: VEDAGAO IRREGULAR
Observages:

Nivel de Criticldade: A\ P5 — Risco de falhar entre 15 a 30 dias

Anexos:
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Specialist Dashboards

Specialist Dashboards Doard .
DynaNeo - Process and criticality overview

DynaPump - Criticality and diagnosis overview per asset

DynaNeo is a visual management dashboard that combines information from the
DynaPredict environment into an integrated visualization, allowing the health of a process
to be calculated based on the indicators of interest to the user.

Increase the efficiency and reliability of your industrial operations with our Alert
Management and Diagnosis Dashboard for Pumps (DynaPump).

The solution offers a complete, real-time view of pump performance in terms of alerts,

severity status, and failure diagnosis. Set up your process as you wish! Add the assets that matter to your process and configure

the health indicators that you need for the management of your maintenance plan.
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Through advanced filtering and selection of motor-pump components, analysis and
alerting features, the dashboard allows you to identify problems early on and e e i
. H . H H H Saide - = ~ ~ .e .o ~r ~ —~ — @
cross-reference information between other machine monitoring spots. This allows G
proactive measures to be taken to avoid critical failures, reduce maintenance costs,and | . “
minimize downtime. R
...... )
-
: 3
Analytics with alert and (43
. . -] a a N} a a an M-} 28
detection overview per
plant/sector s ot
o U e 58% @O %
1' —
L Dynché_b Smart Pump: Asset Overview Ultima Atualizacdo: 25/04/2023 050119 & ° ’ » o B .
{ { k { | [
o LB LSS LSUSE ASGNR ABOEL 0N - b = L]
Filtros 3 a2 an an a a8 .‘"ﬁ[A
Workspace Machine Subset Spot Diagnostic Alert DMA Alert . > e ;,,
Todos N Todos N Todos v Todos v Todos Nz Todos e Diagnostic e L
Machines Spots Specification per component - v
435 1489 oot
Motor Machine Spot Fault DMA Alert DynaDetec  ~ 32 <y by e iy e =
Machines DMA alerts Spots DMA alerts - Alert .u‘u ..,‘“ u¢ u‘ ”‘
7140-AFO-D17-FILO1-BAT708 01MTLOA Comportamento dinamico o 0 585 B8 585 B8 e
366 1205 —— o Foka ce e ol -
3 - desbalanceada ) :
- 7140-AFO-D17-FILO1-BAT710B 02 MTLA Defeito na barra do rotor, @ [0} ‘ ‘
Machines DynaDetec alerts Spots DynaDetec alerts Nafaitn ne actatar Falta da | s . k . k : I =5 i { 8
Total WS (S B . ~,;, HW‘L:‘.W ==
7 24 * [} ] BE ?, t
Reduction pulley Machine Spot Fault DMA Alert DynaDetec ~ :HM =
DMA alert distribution Diagnostic alert distribution Alert
7140-AFO-C15-EVPO1-BA1518 Q3 REDUTOR LA
0 7140-AFO-C15-EVPO1-BA1518 04 REDUTOR SAIDA ®
7140-AFO-C17-EVPO1-BA1718 Q3 REDUTOR LA @
0 7140-AFO-C17-EVPO1-BA1718 04 REDUTOR LOA @
Q 7140-AFO-C18-EVPO1-BA1818 03REDLA €] Reports count
Total i Checklists count
Risk class
Pump Machine Spot Fault DMA Alert DynaDetect ,’
Legend v Alert Sportcount ——® o0 @31 B3 & B
I 7140-AFO-D17-LAVO1-BA1704 03BBlA Comportamento dindmico () @ . 5
o Noma it Resource anofmal, Faka de rigides - Quickly find alarmed assets.
7140-AFO-D17-REAO1-BA1734 Q4BOMBAIOA  Comportamento dinamico [ ) @
‘Warning Not Monitored anormal, Falta de rigidez, . . . .
s oo ) 71am s e s o170 oo Do a Asset type -2l I ol s
ok ‘ process through a visual management
e dashboard
One-click detailed - Have a visual understanding of the
BB02401 - t'(’)‘f\‘;;’?hf"itr:gf;ﬁewet) consequences of machinery breakdown
g or maintenance.
Alert follow-up and automated Telem. | Check. ' Laudo
. Tel
detection per pump Y W [} Reporss
subcomponent
Checklists
Alerts
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Pumps in adverse conditions

What failure modes does the Dynamox system detect?

In what conditions can the solution be implemented?

[ O No coverage . Full coverage ]

e reoe e eeeoee=elc " oo I lelE =o' oeelew ::::

Components Potential fa e mode

@ Sensor robustness, which are IP66, IP68, IP69 and EX certified.

Spatial discharge

Poor contact

Short between windings

Low insulation

Electric Motor Electrical unbalance

Overcurrent

Over-heating

Mechanical Looseness

Cracked/broken cage

Bearing defect (Wear/Cracks)

Panel heating : :
Application in
submersible

Frequency
inverters Electronic components burnout

0000 000000000k

Motor (stator) / stator wire burnout

Elastic element wear

Looseness

Eccentricity

Interconnection

Element Misalignment

Unbalance

Pulley Slip

Rubbing

Bearing defect (Wear/Cracks)

Inadequate lubrication

Structure, adapter sleeve and shaft looseness

Mechanical stress Gasket temperature monitoring

P Lift pump and
Lack of parallelism between housings to indicate leaks. Off:chiggway vehicle
steerin umps
Gearbox Inadequate contact between gear teeth o ! (monit%.lPEd bF))/
Cracked/broken teeth Positive displacement pumps, DynaTrigger).
. internal monitoring inside the
Pitting teeth bearing housing.
Shaft crack
Oil leakage
Bearing defect (Wear/Cracks)
Inadequate lubrication
Bearin
hoqsinggs Structure, adapter sleeve and shaft looseness
(cylinder)

Mechanical looseness Identification of rotor
degradation in

multi-stage pumps.

Mechanical stress

Wear

Loosening

Rotor (impeller icti i
/F(rarﬁe )| Friction (coating)

Leaks in general

Cavitation

C0H 60000000 . 000000000000000, HOOGOO, KOO

Foreign Object

*For electric components, Dynamox has current and voltage measurement products in its portfolio. Contact us to learn more.
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Case study:
Corroded Rotor
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Benefits

What else can the solution identify?

Impeller
Replacement
1

Dynamic disturbations
related to blade passing

Fully worn out

Flow rate efficiency loss :
impeller

New impeller

0.06

Spot:DISCHARGE

D = = e = = | g =

Spot:INLET

0.04

RMS Acceleratlon, g
SNo =
e -

Feb 27 Mar 6 Mar 13 Mar 20 Mar 27 Apr 3

Datetime

nda Circular
de problema com
tica de passagem de 5 pas poryolta. |,

jod

Report

In this case, uniform wear of the slurry pump rotor was identified (due to the
corrosion process occurring uniformly), where the loss of mass throughout its
diameter did not lead to rotor unbalance, but rather to a reduction in vibration
levels. As wear progressed (reduction in rotor area), the trajectory of the particle
through the pipes also decreased. Therefore, as the rotor area decreases, so
does the mechanical stress and, consequently, the vibration amplitude. The
effect of this reduction in rotor area was observed at various points throughout
the pump.

‘I“\ ““H\\\ww

u, /m lh'Jv W ;\.‘ )

o a=n
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Complete monitoring of pumps and pipe installations

Wireless sensors and lean monitoring infrastructure.
24/7 pump remote monitoring.

Predictive defect detection, using automated diagnosis and advanced
analysis tools.

Combining remote monitoring with sensitive inspection to increase
reliability and improve maintenance planning.

Monitoring and management visualization for decision-making.

Possibility of integration of raw or processed data and pump vibration
and temperature alerts with Plant Information Management System
(PIMS).

Did you like the content?
Check out our blog and stay up to date with Dynamox’s latest news
or talk to one of our specialists now.

ynamox
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