SKF Condition Monitoring Technology Offer
Last updated: 2023-04-21
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CONNECT

Measure or acquire the right rotating
equipment health data, on the right assets, at

the right rate. Then connect that data to a host

software somewhere.

IMPROVE

Working together with the end-user to act on
resolving the issue, and avoid a repeat, though
a range of mechanical engineering
technologies and services.

DETECT

Establish normality, and identify deviations.
- Analysis and diagnosis: determine what is

wrong and its severity, using automated
algorithms and/or human expertise.

INFORM

Insights presented in dashboards or reports on
what is wrong and what to do about it.
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From sensors to dashboards

SKF’s core scope

%ystem Configuration (J%,\) % &

Event Data Customer KPIs on Events

Communication
Machine Health

Analysis
KPIs on Alarms, Events etc.

KPIs on CoMo HW function

Data Management &
KPIs on Work Orders etc.

Service/
Maintenance
Management
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Additional Data (financial,
supply chain etc.)




SKF’s perspective in condition monitoring

* 100+ years at the heart of rotating equipment

* From the machine, looking out to the digital world

e Vibration monitoring technology is at the core of
tracking rotating equipment health

e One size cannot fit all
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Machine condition indicators

Condition Monitoring Technologies
Electric motor test (Frost & Sullivan 2018)

SKF @ptitude Observer
SKF Enlight Centre

Ultrasonics Vibration

SKF Microlog dBX

SKF Multilog
IMx-8/16

SKF Enlight Collect IMx-1

Thermography
SKF Enlight ProCollect

® Vibration ™ Lubrication ® Thermography ® Others

Lubricant analysis

. https://www.skf.com/group/products/condition-monitoring-systems .
Services Technology and services


https://www.skf.com/group/products/condition-monitoring-systems
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e Stationary equipment

e Steady speed and loads
e (Clean environment

* Easyto access

e |SO standard vibration

Easy to monitor

Such assets are many, but relatively

simple to monitor.
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* Fixed & mobile assets

* Many assets

e \Variable speed and loads
 Harsh environment

e Difficult to access
 Complex vibration

Challenging to monitor

Such assets are complex to monitor.




How does it all come together?

Portables

Wired

Wireless

Mix of Data Acquisition
Devices

Customer
O&M team
and/or
SKF Rotating Equipment
Performance center

Expertise + Al based
Condition Monitoring
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Process data

Supply chai

Manufacturing data

SKF generated data

in dats

ATCBRER D\
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Expert support in
Bearing selection

o
. i
Additional data
sources
\ 4
Root cause
analysis
\ 4
Corrective
action

Customer O&M team

recommendation

Lubrication systems




TECHNOLOGY
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SKF Condition Monitoring
Systems

e Onesize cannotfit all
— Arange of tools monitoring rotating
equipment health

» Portable hardware
— Manual data-collection and analysis.

e Wireless hardware
— Automate manual data-collection and
analysis at scale.

e Wired hardware
— Challenging monitoring applications at
scale.

e Software
— Cloud and On-Premises

e Services
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Selecting the right tools
L, [ for the job

>is

il e Select the right condition
monitoring solutions based on the
Sobi i i asset criticality and failure mode
e bl shlbie detection horizon

Semi-critical assets Critical assets

® Failure in months to years Failure in days to weeks Failure in hours to days

®* Numerous assets Constant loads and speeds Variable loads and speeds
* Periodic measurements Periodic measurements
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Portables: SKF Enlight ProCollect
F— P

i ’ o Periodic data-collection

— Rugged Quickcollect hand-held wireless sensor.

Condition indicators
— Machine vibration, bearing condition,
temperature
— Trends, time-waveform, spectrum

Operator inspection rounds
— Replace paper log-sheets and enhance with
condition indicators

Mobile tablet/phone operation

— App connected to cloud-based software




Portables: SKF Enlight ProCollect

Data

15:10 + 98%

Live reading Settings
VELOCITY
& 4.406 (mmys)

I 4 -

0 4.5 71 9

P

ACCELERATION ENVELOPE

Q 2.357
\ 3.788 11.33 15

TEMPERATURE
& 2505°C
— —

0 72 82 103

Collect measurement

1 Sensors

Detection

wil EE = 15:10

{ Livereading  Sottings

MACHINE ID

Fan-2V

THRESHOLDS

Velocity (mmy/s)

o Danger

Alert
Enveloped acceleration (gE)
o Danger

Alert

Temperature (°C)

1 Sensors

Cancel

Machine size: Large
Machine type: Rigid

Temperature: 29.65 °C

Measurement time: 02 Jul 2019 15.54.51
Sensor used: 1811005

Unit: Metric

Serial number: 1811005

Bgm113 Revision: 36210

mk24 Revision: 51001

Bearing designation: Skf 123-456

E

Fan-2V_St...ood_gE.csv

E

Fan-2V_Sta...Velocity.csv

Inform

t: SKF ProColleqt Status: Good
(Machine-ID:

SKF ProCollect Status: Good
(Machine-ID: Fan-2V)

Machine ID: Fan-2V

ISO (Vel): 2.66
Bearing (gE): 0.19

Bearing bore size (mm): 50.00
Rotational speed (rpm): 3000.00
Machine size: Medium

Machine type: Flexible

Temperature: 30.79 °C

Measurement time: 02 Jul 2019 15.11.01
Sensor used: 1811005

\

Diagnosis

Ok
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Portables: GoPlant from SKF

Operator inspection rounds
— Replace paper log-sheets and
enhance with condition indicators

Periodic vibration data-collection
— Rugged Quickcollect hand-held
wireless sensor.

Condition indicators

— Machine vibration, bearing condition,
temperature

— Trends, spectrum

Stand alone host software
— Easy to implement
— On-premises
— Cloud
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Portables: SKF Microlog Analyzer dBX

Periodic data-collection

— Rugged wired sensors and Microlog vibration
analyser.

Condition indicators
— Machine vibration, bearing condition, speed,
phase angle, temperature.

| Analysis data
. VT — Multi-channel, trend, time-waveform, spectrum,
waterfall, cascade, bode, orbit.

Condition monitoring specialist tool
— On-site analysis and trouble-shooting on all asset
classes
— Software support on-premises or cloud.

Large screen.
Fast measurements. |
Easy to use.
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Portables: SKF Microlog Analyzer dBX

Periodic data

: e ' e
Pier 4\ NW ML EN3 i
Pier 4 \ NW AA EN3, Amp: 0.03879, Speed: 6499, Date/Teme: 425/2006 4:52:31 PM 2 |
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Diagnosis
635 3
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Anomaly detection Feedback
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Wireless: SKF Enlight Collect IMx-1

Hourly & periodic data-collection
— Rugged stud-mounted wireless sensor.

Condition indicators
— Machine vibration, bearing condition,
temperature
— Trend, time-waveform, spectrum, waterfall.

Automation of manual routes
— Vibration analysis routes
— Inaccessible locations

Condition monitoring specialist tool
— Anomaly detection and diagnostics on semi-
critical assets such as large fans
— Software support on-premises or cloud




Wireless: SKF Enlight Collect IMx-1

Detection

N\

Arees

+ Seecva

Trend

gE

(7.3.2022 13:08:37 )

(« — Overall 0,554 gE [v|¢ S)\ctra

v, ® Notes v v/® System log )

6,0
5,0
4,0
3,0 4
2,0
1,0 3

0,0 b

MMV ”

Data after mainitence

\l
| I N V
I\ WV ‘W

=

Maintenance

Lubrication

)
23.7.2021 0:00:00

T T T T T v T T
21.5.2021 0:00:00 20.11.2021 0:00:00 19.1.2022 0:00:00 20.3.2022 0:00:00

Velocity RMS alarm
thresholds

Spectra - Horizantal

27.11.2021 13:08:20; Speed: 1388 cpm (1X; 1388 cpm)

1.0

ossd =

00

Feedback
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Wired: SKF Multilog IMx-8/16

Advanced parallel data acquisition

— Continuous measurements
— Adapt for variable speeds and loads

Condition indicators

— Machine vibration, bearing condition, speed,
phase angle, temperature.

Analysis
— Multi-channel synchronous measurements
— Trend, time-waveform, spectrum, waterfall,
cascade, bode, orbit

Challenglng applications
Wind turbines, rolling mills, marine thrusters,
conveyor drives, paper machines
— Advanced fault detection and diagnostics
— On-premises or cloud
— Connection to DCS




Wired: SKF Multilog IMx-8/16

Auto-detection

Feedback

Progression Inder
s

2" indication \ ‘

A A

4™ indication
3 indication \\ Bearing replaced

1stindication

{2013-01-29)

e

(2014-08-30)

Ok

LS

eepteOesoQ |
e So@irre

L

ewige *

000000—+
000=—9
A 000-9

=000
\

Details Company 1'"Wind Parc 1%Section 1"WT 2\H55/IMS ENV3 (high class)

2014-10-10 04:01:39 WT 2
B3 2014-03-26 17:01:05 WT2
20131213 13:25:3¢ WT2
B 20130922 13:41:04 WT 2
£ 20130129 03:00:09 WT 2

Date/Time Machine/Sub machine Meas. poirt

HSS/IMS ENV3 (high class)
HSS/IMS ENV3 fhigh class)
HSS/IMS ENV3 (high class)
HSS/IMS ENV3 fhigh class)
HSS/IMS ENV3 {high class)

Title

Bearing IMS gs2
Bearing IMS gs2
Bearing IMS gs2
Bearing IMS gs2
Bearing IMS gs2

Value % Status Reason Acknowledge date  Signature

62969  N/A  Protean alam
130,186 N/A  Protean alam
125266 N/A  Protean alam
84672  N/A  Protean alam
54419 N/A  Protean alam

Inform

!luimrn ”

TR

LI S T )

2012-02-11 00:00:00

2012-08-11 00:00:00 2013-02-09 00:00:00 2013-08-10 00:00:00

e

2014-02:08 00:00:00 2014-08-0% eu.oo:o\ :0172-07 00:00:00 2015-08-08 00:00:00 2016-02:06 00:00:00 2016+08-08 00:00:00
Oute/Ti

2017.02:04 00:00:00

\
Data

Auto-diagnosis



Wired: SKF Multilog IMx-M

Ok

API-670 machinery protection
— High channel density racks
— Reduced cabinet footprint

Condition monitoring

— Advanced multi-channel parallel data acquisition
— Variable speeds and loads

Condition indicators
— Radial vibration, axial position, speed, phase
angle, temperature

Analysis
— Multi-channel, synchronous measurements,
trend, time-waveform, spectrum, waterfall,
cascade, bode, orbit

Complex projects

— Greenfield contractors deploying across all classes
of equipment from pump systems to turbo-
machinery
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Wired: SKF industrial sensors

* Garbage in = garbage out
* Vibration: acceleration, velocity, displacement

* Temperature: dual vibration + temperature, PT 1000
thermocouple

* Application optimised: complex specification
selected with SKF experience from reliable suppliers

* Piezo-electric technology: industry-proven sensing
solution over wide range of frequencies and
environments. MEMS technology still in infancy.

* Eddy Current Probe technology for machine
protection systems
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Software solutions

On-Premises On Cloud

* Software application and database installed locally e Software application and database installed on

internet-based host: e.g. Amazon Web Services
e Capability - and need - to manage installation,

upgrades, and database maintenance on-site * No customer capability - or desire - to manage

installation, upgrades, and database maintenance.
* Data secured and shared across the internal

network. No internet connection permitted or * Data secured and shared across the internet. Enable
possible benefits from economy of scale
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Software: SKF @ptitude Observer

* Expert diagnostics and analysis
— Used with IMx-1, IMx-8/16, Microlog

Detect issues

— Auto-detection & machine learning
— Manual alarm & event log.

Diagnose issues
— Automated rule-based Al methods
— Manually with multiple complex vibration analysis
plots and trends.

* Share data and results
— Plant data historians (OPC-UA)
— External corporate dashboards
— Maintenance management systems
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Software: SKF Enlight Centre

* Non-expert cloud-based visualisation
— Used with QuickCollect and ProCollect

Detect issues
— Auto-detection
— Manual alarm & event log

Diagnose
— Manually with vibration analysis plots and trends

Share data and results
— Cloud-to-cloud
— Maintenance management
— Corporate dashboards
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Software: SKF Enlight Al

Not a single product - behind the scenes

algorithms
— Auto-detection, machine learning and rule-
based diagnostic tools for vibration
— Process data analytic Al as custom project

Data-reduction

— How depends upon asset criticality
— Automatically handle the easy 80%
— Leave the hard 20% to human experts

Different tools needed for different assets

— SKF @ptitude Observer: Protean analytics
— SKF Insight Rail: IRAD/IRSA
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Connection to external dashboarding

users
m Home My pace  Test Console
new — using~Man lake!
‘l‘\"ng change ypractlce.

API| Developer Portal - Development Environment ) e'Ve|OR,§FS

Discover, consume and monitor APIs from SKF APIs

‘ Enlight Hierarchy

x Q]

=Web

ndards

one
others

) 1 Result ;
 Types
yp o@ Enlight Hierarchy o
APIs Description: Enlight-Hierarchy API References Details
Products Enlight application. The data is
customer in the APl request. B
 Categories Systems Functional Locations
All Found In: Pricing and quotation
Partner Icompany Try out Code Snippet
Retrieve Company details from Enlight Hierarchy
Isites Try out Code Snippet ®
Retrieve Site details from Enlight Hierarchy
GET Iplants Try out Code Snippet
Retrieve Plant details from Enlight Hierarchy —_———==
Isystems Try out Code Snippet max' m Oﬁ
Retrieve System details from Enlight Hierarchy
GET IfunctionalLocations Tryout  Code Snippet
Retrieve Functional Location details from Enlight Hierarchy
lassets Try out Code Snippet
Retrieve Asset details from Enlight Hierarchy
—




Connection to SKF dashboarding

Asset Health

Unacceptable Assets

2

Asset Health Statuses
2(12.5%)

2(12.5%)

2 (12.5%)
10 (62.5%)

@ Good @ Satisfactory @ Unsatisfactory @ Unacceptable

Asset Health Statuses

e _
Medium -

Recommended actions

Open Recommended actions

15

Top 5 Open Recommended actions by type
Check found. ..

Funabors! Locaben

Cate ange
-

20220290 n

Ok

QO B nupsy/datatusion.repcenter.skf.com/#/assets/workOrders

Work Orders

@ Annua Planned Shutdown @ Sectanial Stop @Planned Sip
© Opened @ Concluded @Pendng

400
60 (62 5%

200

Equipments with no Work Order Assigned

26 0

1

0 Alam Ememency
Mar 2022 May 2022 Jul 2022 Sep 2022 Now 2022 Jan 2023
Segment Twpe of Machine Status Asset Tag Description Condition Collect Date Condition Date  Priority 2
Mdex
utilidades NIA Alert  3024.00.2-0-30.03 BOMBA JOCKEY P/ AGUAINCENDIO CAPTACAO @ 20000 2021215000000 202301730 17.4435 Medum
linha defitra Depuradr Aarm  3024-20-41-0-10-36 DEPURADOR SECUNDARIO @] 21538 20230131 000000 202302/11 123900 Medum
linha dafitra Depurador Aarm  3024-20-41-0-10-38 DEPURADOR SECUNDARIO @ 21538 20230206 000000 20230206 112227 Medum
h2 secagem Rao Aet  3024-32-23.0-10-15C ROLO SOBREPOSICAO CAPAS CORTADEIRAL2 [S] & 17143 20230207 000000 20230212 155854 Medum
h1linha de fitra Agitador Aam  3024-20.51.0-10-71 DESCARREGADOR POLPAREAT DO ESTAGIOEOP @ 16000 202211216000000 20221219 141247 Medum

h(’)wrxwm Neotrade Alext R4 N0 0Mm NFRUIRANOR 1 PRIMARN FSTAGN =Y 157 W 0000 MMM X027 122158 MM:T v
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APPENDIX

TECHNOLOGY CAPABILITY
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Y

Failure mode <1 second
detection d Machine Protection Systems
horizon?

> 1 second

System Solution

Failure in months to years Failure in days to weeks Failure in hours to days

Variable loads and speeds

Many kinds of assets Constant loads and speeds

Periodic measurements Periodic measurements Continuous measurements

Weekly or monthly data Daily or weekly data Seconds to minutes data

Balance-of-plant Semi-critical assets Critical assets

Offline Portables Online Wireless Online Wired




Technical features: QuickCollect

Ok

Overall level measurements and time-waveforms

Vibration : acceleration (10 Hz-10 kHz), ISO velocity
(10 Hz-1 kHz)

Bearings & gears: SKF Acceleration Enveloping
(ENV3)

Temperature

Configurable FFT resolution

ProCollect App - Android or iOS
Cloud-based host software

Sensor environment: -20 to +60°C, |[P65

Rechargeable battery: full working day under
normal use

External sensor support
Rugged handheld ergonomics - 1.8m drop test.
Hazardous area certified - ATEX/IECEx/NEC Zone 1



- Live Reading... ﬁ::}

VELOCITY

O 1452 mm/s
T

ACCELERATION ENVELOPING

0.84 gE
N

TEMPERATLURE

@ 498°C

Pause

Technical features: QuickCollect App

Cancel SKF QuickCollect status: Dan...

SKF QuickCollect Status: Danger

Machine ID: F649-49

ISO (Vel): 9.49
Bearing (gE): 0.69

Bearing bore size (mm): 25
Rotational speed (rpm): 3600
Machine size: Medium
Machine type: Flexible

Temperature: 27.1°C

Measurement time: 16:49 2017-02-08
Sensor used: CMDT-390

Unit: Metric

Serial number: 17701013

Bgm113 Revision: 36210

mk24 Revision: 36291

Bearing designation: SKF 6209C

Ok

Free App available on iOS and Android

Provides display for QuickCollect sensor
—  ‘Live’ overall updates for velocity, gk band 3, temperature
—  Fixed FFT display of velocity, g€ band 3

Alarm levels
—  Predefined based on ISO levels of machine size and operating speed
—  Customer set levels.

Email the data .csv file from phone to SKF for advice

Take a picture of the condition or location of the machine
with the phone

gk




Technical features: Pulse App

g Pulse Checks

+ New Asset My Assets

Compressor C (kj-985)

Asset Name (Asset Tag)
* Compressor C {i-965) O 0 Q
* Pump 5 (m-537) c Q
RTP (if-583) 0 ° °
Sugar Hopper (hg-334) (—Y-X- R EYeh P B GhEe
W"“’,’ Plant (def-234) Q ° Q ® Jun07, 2010

Jun 07, 2019

3:39 -
- SF Pule
& puise-2ent-0Lsklcom

Asset Status

&) Bearing  No action required
@ Balance No action required

@ Alignment  No action required

Action at next
Looseness maintenance
opportunity
Action at next
Lubrication main! tenance
opportunity

@ Electrical  No action required

@ Cuekation No action required
Flow coldhoy

@ Damage No action required

Recommendations

Looseness
1. Check all hold-down fasteners.
2. Inspect base / asset for structursl
integnity.
3. Measure bearng houston / shaft
fi

i

Lubrication

— 1. Inspect lutricant visual condition
for contamination.

Ok

Free App available on iOS and Android

Provides display for QuickCollect sensor

—  ‘Live’ overall updates for velocity, gk band 3, temperature
—  Fixed FFT display of velocity, g€ band 3

— Trend last 5 measurements

Alarm levels
—  Predefined based on ISO levels of machine size and operating speed
—  Customer set levels.

Build assets in the phone with machine details

Pay-per-use request to SKF for vibration diagnosis

Point TH Done

8.06 gE Frequency [Hz)
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Technical features: GoPlant from SKF

 Advanced inspection techniques, including visibility rules

e Collect vibration and temperature readings with the
QuickCollect sensor

e Data can be exported in multiple data formats including
csv and Excel

e Capture asset and product barcodes, camera input,
sketches and digital signatures

 Show the operator previous or historical answers while
they are in front of an asset

e« Embed instructions, reference documents, maps and
Images

e Branch on answer logic, intra-form math

e Grade and score responses

e Synchronize with external databases for SKUs, equipment
lists and others

e Android oriOS app
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Technical features: Microlog dBX

« Next generation vibration analyzer & data-collector

e 4 channels of high-speed parallel data-acquisition

e Large 10.1” touch-screen for manual expert analysis

e Overall level measurements and time-waveforms

e Vibration : acceleration (DC-40 kHz), ISO velocity (10 Hz-1 kHz)
e Bearings & gears: SKF Acceleration Enveloping (ENV 1,2,3,4)

e Configurable high resolution FFT and maximum frequency

e Cloud-based or on-premises host software

e Rechargeable batteries: full working day under normal use

e Rugged handheld ergonomics - 1.2m drop test, IP65

e Fast route data-collection with Multi-Point-Automation (MPA)
e RFID reader for automated point identification

e Onboard Apps: Route data-collector, real-time FFT, balancing,
bump-test, raw-data recorder, order-tracking, run-up/coast-
down, orbits.




Technical features: IMx-1

Ok

Overall level measurements and time-waveforms

Vibration : acceleration (10 Hz-10 kHz), ISO velocity (10
Hz-1 kHz)

Bearings & gears: SKF Acceleration Enveloping (ENV3)
Temperature

Configurable FFT resolution, measurement and transmit
rates: 1/hour to 1/week.

Cloud-based or on-premises host software
Local alarm logic with configurable thresholds
Sensor environment: -40 to +85°C, IP69K

Non-replaceable battery: 4 to 6 years life (dependent
upon configuration and environment)

Inter-node range: 10-20 m

Gateway IP65 for outdoor use
Gateway: +24 Vdc or PoE
ATEX/IECEX certified (Zonel/Zone 2)



G
Technical features: IMx-8/16

e Continuous monitoring with permanently installed sensors

e 8or 16 channels of high-speed parallel data-acquisition

o 4 digital inputs for up to 4 shafts, or external analog triggers.

e Overall level measurements and time-waveforms

e Vibration : acceleration (DC-40 kHz), ISO velocity (10 Hz-1 kHz)
e Bearings & gears: SKF Acceleration Enveloping (ENV 1,2,3,4)

e Configurable high resolution FFT and maximum frequency.

e Cloud-based or on-premises host software

e Power supply: +24Vdc or Power-over-Ethernet (PoE)

e« Compact dimensions - DIN-rail mounted paperback book, for
reduced enclosure footprint.

e Multi-Parameter-Gating and Adaptive Alarming for variable
speeds and loads.

« Modbus TCP/IP - direct connection to DCS for live import/export
of data for multiple purposes.

e Onboard wireless connectivity for connection to WLAN or
cellular networks
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Technical features: @ptitude Observer

Company\Company\WT Test 7\Eveni Capture 7\ o ClOUd OI’ Oﬂ-premlses

Event captures

Date/Time Keep .. Name Storagereason  Lengthfs]  Transfer status Comment

T SomprenLohh) e » Analysis plots: trend, multi-trend, bode, orbit, shaft-centerline,
polar, waterfall, cascade, topology, cepstrum.

Capture not allowed: device is not connected to the Monitor Service. Delete . . .

v T8 o 8 T e Gearinspection plot, roll-profile plot, event and run-cycle
o T o o e e capture

00055; . (—o—’sw:gle ‘cu\'s:\" 0.000 Hz; 0.000 — MB 1 radial 0.007 D o (-‘—!SI:Q\E .cul'snp:' n!u{: H;; w.mnt— MEB 1 radial b} .

e Scalar, vector & band-alarming

e e Automated ML/detection - Protean analytics
o] e Automated diagnostics - rule-based machine parts model

- | * Load and speed monitoring — adaptive alarming, operating

ITRETVETT [T1 1Y TR TT VTR PP T TROT IOV AP oY L n - o0
’ a Z,D‘DD 4,D‘DD G,D‘DD S,D‘DD 10,000 -0‘.2 -D‘.l a D:l 0:2 C I a SSeS

Full time waveform
Company\WT Test 7\Event Capture 7\MB 1 radial

9/9/2015 2:47:39 PM; Selected range-(-a4asen

v v

————— e Live views and process HMI

L *"W  Railtrack monitoring

s e Connectivity: Modbus RTU, TCP/IP configuration for DAD
«  Connectivity: OPC-UA, Phoenix AP

 Email or SMS alerting
e Cyber security: encryption TLS, AES-CBC, password.
« MSSQL database

S R e Userrights management, multiple language support
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Technical features: SKF Enlight Centre

R e Cloud only (AWS)
Nt | S | » Quickcollect/ProCollect vibration data-collection
' e Operator inspection rounds
e Route management
Asset Health Recommended actions
”2 15 o Alarm management - streamlined auto-detection
Asset Health Statuses TopSOpeRemmmendedactionsbytype [ Vibration analySiS - fixed Speeds and |Oads

» Reporting dashboards

* APl connection to third parties

@Good @Satisfactory @ Unsatisfactory @ Unacceplable

Asset Health Statuses




Connection to other systems

Cloud

Corporate On Premises

Dashboard

Plant

Historian

Plant Control

@Observer, Enlight Centre

System

Plant Control

System |O

API
Cloud
On Premises
On Premises
API
OPC-UA
TCP/IP, MQTT
On Premises T 1 H i
. Modbus TCP/IP i R | | i
) o ! ! i
1 ] 1 1
b Wi-Fl ! i |
i 4G i Wi-Fl i Wi-Fl UsB EWi—Fi
< I 4G ' 4G/5G !
| i i
[ - !
On Premises
_ Modbus RTU
IMx-8/16 IMx-1 ProCollect Microlog

Ok
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Capability by machine fault

Machine faults
Detection @ Diagnosis @&

i ©

Quickcollect Microlog IMx-1 IMx-8/16
Unbalance 0 90 0 0
Misalignment o 0 00 00
Looseness Q Q Q Q Q Q Q Q
Rolling element bearings — early stage Q Q Q Q Q Q Q Q
Rolling element bearings — late stage Q9 Q9 (VX /] (VX
Resonance o 0 0 o
Rotor/shaft rubs (/] VX
Hydraulic/aerodynamic (e.g. cavitation) Q9 Q9 Q9 (VY]
Gears—early stage Q Q Q Q Q Q Q Q
Gears—late stage Q Q Q Q Q Q Q Q
AC motorissues Q Q Q Q Q Q
DC motorissues Q Q Q Q Q Q
Belt drive issues Q Q Q Q Q Q Q Q

Beat vibration Q Q Q 0 Q 0
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Capability by application (1)

4

Critical assets ' | E

Quickcollect Microlog

Z
x
o
Z

Steam turbines
Gasturbines
Compressors

Large pumps

Large fans/blowers
Large gearboxes
Main paper machine
Conveyor drives
Horizontal & vertical mills
Mining trucks

Wind turbines
Marine propulsion

Rolls stands

0000000000000
QOO0 O
0000000000000 0:
QOAAAAAAVOV0Q::

Planetary gearboxes
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Capability by application (2)

Semi critical assets ' | H

Quickcollect Microlog

4

(o]

<
x

[y
<
x

oo
S~
[y
(o))

HVAC systems

Cooling Tower Fans (CTF’s)
Mixers

Medium pumps

Medium fans

Medium gearboxes

Paper machine auxiliaries
Vibrating screens
Machine tool spindles
Machine tool grinders

Extruders

QOOOOO0000DO
QOO0 O00O
QOOOA0O0000O
OO0V OOOOO

Marine pumping systems
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Capability by application (3)

e

1 IMx-8/16

T
d
a

O000 :mm

Low criticality assets

Quickcollect Microlog
Small pumps
Smallfans

Small gearboxes

Q000
Q000

Conveyoridlerrolls



Capability by vibration measurements

Vibration measurements

Acceleration

Velocity

Displacement

SKF Acceleration Enveloping (ENV #)
Frequency range (MaximumF,,,)
Frequency range (Typical F,,)

FFT resolution (anomaly detection)
FFT resolution (analysis)
Acceleration digital waveform
Tachometer/trigger input

Speed measurement

Phase angle measurement
External trigger (analogue)

External trigger (via Modbus)

QuichcoIIect

No
Yes
No
3
10Hz
10 kHz
800 lines
3200lines
Yes
No
Manual input
No
No

No

-
‘E

Microlog

Yes
Yes
Yes
1,234
40 kHz
40 kHz
1600 lines
25,600 lines
Yes
Yes
Yes
Yes
No

No

IMx-1

Yes
Yes
No
3
10kHz
10kHz
800lines
3200lines
Yes
No
Calculated
No
No

No

4

IMx-8/16

Yes
Yes
Yes
1,2,3,4, custom
40 kHz
40 kHz
3200 lines
6400 lines
Yes
Yes
Yes
Yes
Yes

Yes

Ok
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Capability by vibration analysis tools

Vibration analysis ' R .. Q

(in supporting software)

Quickcollect Microlog IMx-1 IMx-8/16
Multi-channel 1 4 8ori6
Trend Q Q Q
Trend auto ML

Adaptive alarming

FFT spectrum

Q0

Waterfall plot
Cascade plot

Time-waveform (TWF)

QOO0 DQ -

Long TWF (for low speeds)
Time synchronous averaging
Orbit plot

Shaft centre-line

Order tracking

QA V0O
QA0 O

Polar plot (balancing)






