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 Why is asset health monitoring important?

 How to increase Plant Asset Availability?
* How to start & reach Level 3 & 4 of PAM Maturity

* Which solution and (sensor) technology monitors your critical assets?

* How can | make use of it?
» Standard dashboards (health status traffic lights)
* Detailed analytic dashboards

* What does it cost?

e Capex cost model

* Which Services are available for supporting my business?
* Product support services



i(Junet’

Why asset health monitoring
IS important |
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Why Asset Health Monitoring
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* https://www.researchgate.net/publication/235636285 The Challenges of Condition Based Maintenance



https://www.researchgate.net/publication/235636285_The_Challenges_of_Condition_Based_Maintenance

How mature is your organisation in reaching Reliabilty Excellence?

(What are the iQunet solutions for reaching this?)

PdM Maturity Matrix
A

Big Data &

Statistics

iQunet’sensors Level 4
PdM 4.0

Level 3
Real-time
condition
monitoring
Level 2
Instrument 1L S
inspecfions

Level 1
_ Visual
inspections

Reliability

PdM Maturity Matrix : Source- Mainnovation I 3 u I I Et

®



Disadvantages of Instrument Inspections (PdM Maturity Level 2)

ce: SKF

Photo sour

Measurements: Analysis:

* Labour-intensive, waste of experts time * Lack of expertise

e Safety issues * Pensioned

* Snapshot * Change company

* Limited trends, not “real time” * lllnesses

e limited reproducibility * Increasing demand
 Measurement in standard conditions *  Human mistakes

e Standard speed, unloaded, ...
* No combinations (current, vibration, ...)

Waste of time if asset in good condition

|Z~lunet.®6
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How to Increase
Plant Asset Availability?

How to start
&

reach Level 3 & 4 of PAM Maturity?



Define the Criticality of Equipment

(recommended in-plant assessment; consultancy is not provided by iQunet)

Criticality analysis should cover multiple
areas of the organization including:

» Customer impact

* Impact on safety and environment

» Ability to isolate single-point failures
* Preventive maintenance (PM) history
« Corrective maintenance history

« Mean time between failures (MTBF)
 Spare parts lead time

* Probability of failure

How to Rank Your Equipment

e e]o ]
4 significant

CRITICALITY

5 Major

2 Minor
- ---n-n T Very Minor
—
. IR ...
S RISK RATING
=
: HEBEBRERE ..

(1-8)
VULNERABILITY

Equipment Criticality Risk Matrix

1. List your equipment

2. Form an assessment team

3. Score your equipment

4, Consider the business risk if an item fails

5. Convert score to risk rating

VULNERABILITY

Consequence of Failure Likelihood of Failure

5 Almest Certain
4 Highly Probable
3 Could Occur

2 May happen (if multiple
circumstances are met)

T Unlikely

B nediumnise  [EY vioh misk

(9-15} (16- 25}

iQunet’
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Which end-to-end solution
&
(sensor) technology

monitors your critical assets?



i G u n et ®  Wireless Asset Health Monitoring Solutions
. Summary

Hardware W

Vibration

Software

Al/ML Analytics Embedded
Embedded Dashboards Server

Benefits

>—‘—,/° @
Real Time Data End-to-End
Edge Ownership Solutions




|Gun8t.® Predictive Asset Health Monitoring Solutions

iQunet’s sensor hardware covers most important potential Drive Train failures

Drive Train

Time series (full spectrum) from: il
upply

Vibration

. . Power EPVA
Monitoring SLalbaN | (Voltage) [ ideal
Mec. Imbalance | - ; ]
o ) or Misalignment MCSA Vibration EPVA ] good
3/7 —

1 Partial
‘ Discharge

Stator Electrical [ Power

Insulation Faults EPVA

[ workable

(ESA) Current
Waveform
Monitoring

D s/7

| EPVA and
Broken Bars | MCSA IPSA

n——— Wavelet on  [MCSA, EPVA
Curent | nairn
‘Coupling and Load ; MCSA, EPVA
“Mechanical Failures andIPSA

Q000 O

Source: Predictive Maintenance by Electrical Signature Analysis to Induction Motors
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https://iqunet.com/wp-content/uploads/2022/06/Predictive-Maintenance-by-ESA-Electrical-Signature-Analysis-to-Induction-Motors.pdf

|Gun8t.® Wireless Asset Health Monitoring Solutions

iQunet provides Time Series from Vibration, Current, Analog & Digital signals

Wireless Wireless Wireless
Vibration Current Waveform “Other Attribute”
Monitoring Monitoring Monitoring
Rotating Equipment Electric Motors Quality or Process Parameters

3th party Analog / LoRaWan / ... sensors

iQunet’
=y ﬁ?r ! r LoRaWAN
I
ANALOG DIGITAL

CcT

4..20mA / 0..10V LoRawan Sensors *

*available in 2023
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iQunet wireless DC powered 3-Ax + T°

@
® m iQunet wireless Battery powered 3-Ax + T° m
. . . . i i i i
. full spectrum vibration sensors (@time mterval) full spectrum vibration sensors (always on / self triggering)

Wireless System Overview ) N ﬁ 6

&

° @ \\\ “\ .
@ H|gh SaMPllng Rates Floenas . m;f‘y;g;ﬁf““ 6..60VDC
~ N ) (10mA peak only !')

(IP67 installation)

iQunet Sensor
Base Station
(in box)

iQunet
Wireless Sensor Bridge

(incl. Repeater function)

Management
3 full spectrum Max. 5m dashboards
channels to Google
either: Looker Studio

(traffic lights)

9
—&
]

._ _. @ OPCUA .
@ e iQunet Sensor &
analytics dashboards

o * d Server
- Ananlytics
- Al-ML Anomaly
\ Detection
iQunet Server
& (in box)
24VDC 10.1.XXX.XXXX
- ) WebRTC
’R Firewall Firewall SSL VPN
ETHERNET @
IEPE (top+side) Current Clamps Third Party Analog
(waveforms & spectrum) (100A, 300A or 600A) (0-10V/4-20mA) Sensors (.)
(waveforms & spectrum) (24VDC powered) No Cloud Storage !!

iQunet Server Hotspot
192.168.XxxX.XXX




iQunet’ Typlcal Sensor Range and Layout for high data rate SRD’s*

' | * e.g. up to 25000 datapoints per measurement

5 -ﬂ@ Sensor Base Station (+ iQunet Server)

. Sensor Repeater

@ High Data Rate iQunet Sensors

MMMMMMMM (= SRD’s / Short Range Devices)
(number of sensors is not limited)

Possible extensions (Repeaters)

(*) Radio ranges are indicative. Plant topology like
walls, ceiling, metal covers and machines could
influence the radio range positive or negative.
Mounting of the sensors and sensor network

" % components shall be made according to iQunet
25m 25m instructions.

A
v
A
v

100m*

A

(*) Wireless Range is limited due to worldwide
legal limitations in radio communication for SRD’s. 14

\ 4
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Wireless System Overview

@ Low Sampling Rates
(IP67 installation)

No need for LoORaWAN gateway !
No need for Cloud Network Server’1
No need for Private Network Server'

LoRaWAN oo S
hd Max. 5m Looker Studio
- Visualisation Tool

[\ |
(traffic lights)

iQunet Sensor _

Base Station Lo RaWAN

(in box)

— >

O= 7N

S0~ o
— >

9
—&
]

e
U= || LoRaWAN sensors
7> ) Battery powered ~— g

Q Pressure air&liquid, Ievel,':.',:':'.se, distance, ...
a T°/RH/VOC/CO2/H20, ...
Q O0il contaminations, valve position, ...

6@%

?
Py

Embedded iQunet Sensor
Server dashboard
o - Ananlytics
Al-ML Anomaly

On premise LoRaWAN Data ! Detection
iQunet Server
& (in box)
10.232.XXX.XXXX

Web < RTC

@_ Fhewan Frewn SSLVPN
((.)) @ No Cloud Storage !!

iQunet Server Hotspot
192.168.XxxX.XXX



i@UﬂEt?Typical Sensor Range and Layout for Long Range Devices™

L@RaWAN * e.g. up to 5 -20 messages per measurement (per hour)

1 system
for
2 types of sensors

100 - 1000m*

v

A

(o)

,,,,,

uuuuu

’ Sensor Base Station (+ iQunet Server)

LoRaWAN  Sensors

U Pressure air&liquid, level, pulse, distance, ...

QT°/RH/VOC/CO2/H20, ...
U Oil contaminations, valve position, ...

Other iQunet High Data Rate sensors (Short Range Devices = SRD'’s)

The LoraWAN sensors have direct local link to the
iQunet server! Data is stored local!

There is no gateway nor (private) LoRa network
access necessary at all.

(*) Radio ranges are indicative. Plant topology like
walls, ceiling, metal covers and machines could
influence the radio range positive or negative.
Mounting of the sensors and sensor network
components shall be made according to iQunet
instructions.
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https://iqunetcom-my.sharepoint.com/personal/km_iqunet_com/Documents/1.%20iQUNET%20-%20Karin%20One%20Drive/1.%20iQunet/KLANTEN/Siemes%20SD%20Middel%20east/Deal%201077%20-%20udate%20servers/lijst%20met%20servers%20die%20moeten%20geupdated%20worden.xlsx?web=1
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0110
0001 o
01101

3 full spectrum
channels to
either:

"=l One System

SubGHz

=

N

Wireless Sensors
(all types)

iQunet
Wireless Sensor Bridge

(incl. Repeater function)

e
O Pressure air&liquid, level, pulse, distance, ...
a T°/RH/VOC/CO2/H20, ...
Q O0il contaminations, valve position, ...

IEPE (top+side)
(waveforms & spectrum)

Current Clamps
(100A, 300A or 600A)
(waveforms & spectrum)

Third Party Analog
(0-10V/4-20mA) Sensors
(24VDC powered)

iQunet wireless Battery powered 3-Ax + T°
full spectrum vibration sensors (@time interval)

~ (all types) \ e -
\

---————————--_--____:Z:Q'§ -

SubGHz

SubGHz %

\ -
\ -

\
Wireless Sgnsors .- .-

-~ N\ SubGHz! .-~ __---

iQunet Sensor
Base Station
(in box)

Max. 5m

.8 P
*@V‘@ e

Server

iQunet Server
(in box)

&
(¢)

iQunet Server Hotspot

192.168.xxx.XXX

iQunet wireless DC powered 3-Ax + T°
full spectrum vibration sensors (always on / self triggering)

SubGHz

N

6..60 VDC
(10mA peak only !')

Google

Looker Studio
Visualisation Tool
(traffic lights) o

iQunet Sensor

dashboard

- Ananlytics

- Al-ML Anomaly
Detection

10.232.XXX.XXXX

Web© RTC
Firewall Firewall SSL VPN
@ No Cloud Storage !!
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i G u n et ®  Wireless Asset Health Monitoring Solutions
. Summary

Hardware W
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Al/ML Analytics Embedded
Embedded Dashboards Server
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Real Time Data End-to-End
Edge Ownership Solutions




iJunet’ Software Innovation

Standardized OPC UA communication / Analytic Dashboards / Al embedded

&> %
=5PC UA A'/M\i_
Analytics
Errsll();:\cligre 2 Dashboards EIOGERHER
Easy Integration Analytics Dashboards Edge Al Anomaly Monitor 4.0
HMI/SCADA (large Co.) Anomaly Trends & Alarms, On Premise,

Google Data Studio (SME) Detailed Full Spectrum Brand & Asset Independent

20



Software Innovation

OPC UA Embedded Server

OMRE /{m0Y L@

®) Amouk 0 5279508 x @
& B s #
[ prrr—r ~
Cnnee bt

—®PC UA !

1 * By Wowd
v

Embedded i
Server
DOOOOOOOGO 1
Easy Integration :“:«x-?‘*‘wi

«* Facta
- (o
i e e s
# fhT

i Mm,
N ~
Motor [ sTOP
S,
Prossurine | OFF
Pressureine2 | OFF

HMI/SCADA (large Co.)

HMI/SCADA
Google Looker Studio (SME)

(large Co.)

Google Looker Studio

(SME)

21



Analytics
Dashboards

iJunet?’

Analytics
Dashboards

Dashboards

Anomaly Trends & Alarms,
Detailed Full Spectrum

Software Innovation

Analytics Dashboards

unet:

Anomaly Monitor

MONITORED DEVICES ANOMALY MONITOR — [81:68:A1:5E]
o horer 7 — _
gerblok NAZ Alarm Level: 1 ® Status: ‘M Alarm
blok AZ — VIBRATION ANOMALY (TFL3_2048_3200_2_X) B Sheets
F21 Bearing Failure + imbalance
)
&5 rawi
4
o 13
K]
= 55
5
MODEL SUMMARY
08:00 10:00 12:00 1400 16:00
Sensor. LAGERBLOK NAZ Aug 3, 2020
Name: TFL3_2048_3200_2 X PEAK MAE | T150-8601 DATE
I 7.19 Mon Aug @3 24 @Tea208 -
Version: SHAZ56 - FD30056048
1 7.54 Tue May 26 2828 @T+8208
License: PERPETUAL
1 8.0 | Tue May 26 2020 @ITeazee
Modet info: defals [ ] 8.58 | Tue May 26 2020 13:06:08 GITe2200
Train date: SAT MAR 212020 093828 0100 1 .65 | Tue may 26 2620 12:55184 GIT+ezee
Trained on: 959 SAMPLS 8 DAYS) [ | .85 Tue May 26 2826 12:42:58 GIT+826@
Test set 300 SAMPLES ] 9.35 | Tue may 26 2020 12:38:41 GIT+azEE
Median Loss: 05 ] 9.96 | Tue May 26 2820 12:19:23 @IT+a20
Seatue 1ot ] 10.67 | Tue may 26 2020 114 @ITsp200
[ ] 9.41 | Tue may 26 2628 11:56:04 GiTeazes
Service. NOT STARTED
[ ] 9.2 | Tue May 26 2020 11:44:47 GMTe220@
Inference Rate
] 10.15 | Tue May 26 2020 11:33:28 GiTeg20@
L] 9.2 | Tue mav 26 2878 11122114 @TazRA T

© 2020 iQunet bw

2e o0oo0ovvkE
last updated 5:54:54 P4

VIBRATION LAB

Units:  mm/s = Viewport

ACC/FREQ

F21\Bearing Failure + imbalance

HISTORIAN

TIME SERIES SPECTRUM
> Freq
Hon Aug @ ¥on Aug e3 2620 12 ~
Mon Aug €2 - aug @3 2020
¥on Aug €2
» Bulk
&« None -

22
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AlML
Embedded

iJunet?’

o

\o
%
Al/ML
Embedded

Edge Anomaly Monitor 4.0

On Premise,
Brand & Asset Independent

Software Innovation

Embedded Al/ML

On-Premise

iJunet’

Wireless
Sensor Solutions

Realtime Data
Processing

Google Looker
Studio (Bl tool)

iGU n et® Viewer

On-Premise e -

- T — — UL

iQunet: o
Edge Computing .

Al Embedded

iQunet: € “30PC UA
=
server =

On-Premise

R T Computing/Viewing

23



I G u n Et Wireless Asset Health Monitoring Solutions
Summary

Hardware W

Vibration
Software @
&HPC UA
Embedded Analytics Al/ML
Server Dashboards Embedded

Benefits

\ CCCCCCCCC ,

oo

%
=

Real Time Data End-to-End
Edge Ownership Solutions

S
&



Key Benefits

Edge Computing / Data Ownership / End-to-End solutions

Wireless & Data Ownership & End-to-End solutions
Edge Computing Local Data Storage
Unique Remote No Vendor Lock-in High Interoperability
Real Time Processing, High ROI

embedded Al

25



i(Junet’

How can | make use of it?

Standard dashboards (health status)

&
Detailed analytic dashboards



iJunet?’

R — &

iGunet:

iJunet’Dashboards

* Management Dashboards
(traffic lights / heat maps)




iQunet s R P Overview dashboards

L ® 6 | * Anomaly Detection Alarms (red buttons) (must run Al-aas)
LLL et © O o  Battery status gauges

eees 90081496 DigE_VES ﬂl@j\ /(Q) Diplo E Slave Gearbox Vibration

et — * Background text

- @ @ seersomsiomizan | ackg

Features
* Easy switch to iQunet analytics dashboards
* Fully customable solution by (granted) user
* Change colors and layout
* Add any pictures*

* Photographs are entered by user

28
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iQunet:

Diplo B Master and Stave Vibration

( Wenneater
by

Detailed dashboards

38:18:96:84: DIpE_VE1

=
() ‘@) Dipio & Master Gesrbex Vibration Sensor

. |T1.y"|“m W g{‘m"iir{qu‘v

Aitnomay ens2

TRV iy

e

) l.:.\.\ ﬁ“”]’l"t

=)
@' Dipls 8 Slave Gearbax Vibration Sensor

sitnama ersd

Adnomay Dens2

ik e RN
2 LUUML X |

* Anomaly Detection Alarms (red buttons) (must run Al-aas)

* Anomaly Detection trend graphs XYZ (must run Al-aas)
* Temperature trend graph
* Battery status gauges

Features

Selectable period
Easy switch to iQunet analytics dashboards
Fully customable solution by (granted) user
* Change colors and layout
* Add any pictures*

* Photographs are entered by user

29



iJunet?’

IJunet’ Dashboards =

* Comprehensive analytic Dashboards
* Available via OPC UA



@eo0o0vVE

Anomaly Monitor last updated 12:17:37

MONITORED DEVICES ANOMALY MONITOR — [FA:17:93:F5] VIBRATION LAB
el I AlarmLevel: 038 (6] Status: W Alarm View Axis: | Z -
VIBRATION ANOMALY (TFL3_4096_3200_2_X) B Sheets ACC | TIME B Sheets # Hide

Fri, Nov 26, 2021 6:12 AM | axis: X | rate: 3200Hz | range: +2g
(Nov 26, 2021, 2.144)

£ —— HI95%
—— median 1.5
— L0 5%
o a: =
raw 1|
i — 15 =
S DipE_vB2 - -
e S 0.5
o ®
&N DipB_VE “ g
g 1 T 0
N & g
EY
-0.5
S VB1_( 7201 d: 6 05
-1
S s o:80:B Jul 2021 Sep 2021 Nov 2021 0 0.5 1
Time [s]
DipE_VB1 P n o
_ PEAK MAE | IS0-2601 DATE HISTORIAN AR " Later
oo o1 2o s 12 1w 0w o1 2 m
a
1 Wed Dy w L) o1

MODEL SUMMARY

Sensor: oipe_vs1

Name: 7

Type: aut
Version:

License: persetual

Model info: details TIME SERIES X Z SPECTRUM ™~

Train date: wed avg 11 2821 12:27:81 +8288 > Freq
Trained on: cee semples (163 gays

Test set: 472 sznples § e
Median loss: 5.4 » Bulk
Status: 11e. <& None

Service: 1a - ccisacsfestd

Inference Rater 3

Anomaly Monitor Dashboard (must run Al-aas)

* Anomaly Detection Alarms
* Anomaly Detection trend graphs XYZ

Raw anomalies

Trend lines (5%/50%/95% probability above set alarm level)

* Detailed Al model information
* Selectable list of peak anomaly values
* Immediate visualization of anomaly related

time series
FFTs
3D-FFTs

* Analytical tools

Acceleration / velocity

Signal filtering & averaging options
Ax selection options

Historical data queries

SPCUA

e All above OPC UA (historical) node data is free accessible! embedded

Server
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COMMNECTED DEVICES

& Base StationTO
== pompen

& |PRIM POMP 5V1 2

ot PRIM POMP SVI 1
MOTOR PRIM
POMP SV11

(5 MOTOR 6GCAL
\e%pomp 2

ILunet:”

Sensor Dashboard

SENSOR STATUS

Network Interface

- Signal Strength:  -105 dBm  [0/5]
MAC Address:  4%.déxcT.ab
PAN Address:  192168.1143 Fing
WakeUp Interval : |60 sec

ecTzah
st Seen:  Tue Oct 18 2022 14:07:03 GMT+0200

U
b
‘D

System Information

Firmware :  DBTAIF49 Refresh
Hardware: SERN-322-9943 Reboot
Temperature:  30.1°C i view

BOARD TEMPERATURE B Sheets # Hide

2
([}
B

Capture Setup

Rate: |3200Hz = Axis . | XYZ
Samples: [n=1024 ~ Range: |4G
phur 8 RE D d

Download Filter

Threshold : | 50%
O Retry: |10x

Capture Interval

[hh:mm] Interval :

02:00
. ot

2090 ODVWE

VIBRATION LAB

last updated 14:89:16

*z Elvnit=  fl6Hz Wk

View Axis: |2

ACC | FREQ BiSheets # Hide
Fri, Jul 1, 2022 1:26 PM | axis: Z | rate: 3200Hz | range: +4g
0.1
=
S 0.4
E
=
a
g
2 oo
o
o 500 1000 1500
Frequency [Hz]
HISTORIAN 4 Past = |ate:
HE
==
[ ] |
][]
] ]
HEEE EE | L] ]
HEEEE EEN-- L]
TIME SERIES #'Z SPECTRUM ] | —
#ra 3 20822 13:26:2
> Freq
< Time
? Bulk
€ None

Capturing and Analytics Dashboard (standard included)

* General sensor information and overview
Sensor Status information
* Connectivity
* Historical temperature graph
* Historical battery level graph
* Capture setup pane
* Capture interval setup pane
* Sensor download threshold setup pane
* Analytics pane (historical data)
* Vibration Lab
* velocity and acceleration selection
e HP filter settings
 Time series graph
 FFT graph
3D FFT plot
» Statistics
» velocity and acceleration selection
* HP filter settings
* RMS trend graph
e Kurtosis trend graph

SPC UA

@ All above OPC UA (historical) node data is free accessible! embedded

Server
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iJunet?’

VIBRATION LAB

Graphs functions (standard included)

i Units: | g - Viewport: |05q =
VIBRATION LAB ACC| FREQ BiSheets # Hide L Zoom
Fri, Jul 1, 2022 9:21 PM | axis: Z | rate: 3200Hz | range: =4g o P
Units: | g - Viewport: |05q = >3 a n
= = * Autoscale

203  Data comparison tools
. * Orbital rotation tools
< » Camera capture

* Hoover functions

* Google Sheets Graph export function
e attribute consolidation in one file
* ldeal for quick reporting of events

o 500 1000 1500
Frequency [Hz]

STATISTICS

Fe Plot El Unit= [m6Hz

BOARD TEMPERATURE Bi Sheets # Hide Units: | mmy/s - Statistic - | RMS - VIBRATION LAB
8 = @ 18w Stats Rz ElUnits  [fM6Hz
RMS: VEL | HANNING B Sheets # Hide
Units- | g - Viewport :
150 ACC | TIME B Sheets # Hide

B x[mm/s]
Fri, Jul 1, 2022 11:25 AM | axis: Z | rate: 3200Hz | range: +4g

y [mm/s]
B =z [mm/s] 3
[*]
a
100
4 — 1
£ =
w =
S 5
=
£ 5 d
= ]
50 9
May 2022 Jul zozzmm. 2022 | ES
| , |
o o 0.1 0.2 0.3
Jul 11 Jul 13 Jul 15 Jul 17 Time [s]

2022
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iQunet’

What does it cost?

Capex Cost Model



iJunet’® cost model

All iQunet products are from the shelf available for a
one-time-cost (CAPEX cost model)

All data on the Edge iQunet Server is free available
(= at no cost !)

Additional end-to-end solution and services are
available as CAPEX or OPEX

35



i(Junet’

End-to-end Solutions
&
Services



iGu n e-t.@) Product
Product Support Services

Support

Active marketing No active marketing

| Delivery release | Product cancellation | Product discontinuation

Lifecycle

Services
Managed
System
Services

Product ;i‘;hpr:j :r';al
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iIQunet:
Product Support Services

Product

Support

Standard Repair

Function Check

X6 X

‘(’,{0

Standard Upgrade

m
X
(]
o §
o
(0]
o
%&%E

Embedded Al (Al-aa$S) !‘z:&

O @
&
W

Al/IML

CloudLink (DBaaS$) !‘zﬁ
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iIQunet:
Product Support Services

iIQunet Open Service
* Online Support is the iQunet information portal for products & services
* FAQ
Extensive knowledge base

free of charge sample applications

Manuals and datasheets

Interface to Support Request for further help

Product

Support

\

39



iIQunet:
Product Support Services

Product
Support

PSS Basic

* As part of our Basic Support, you receive essential e-mail support via
our hot-email. Our service experts have knowledge of the local installed
base and can be reached by email and call back or email back for a
processing time of up to one hour free of charge.

40



iIQunet:
Product Support Services

PSS Extended

* Our "Extended" support offers you support for complex inquiries -
which take more than an hour - and ranges from configuration
support and technical support during commissioning to a
comprehensive and individual service for all iQunet Products. Billing
takes place via our iQunet Technical Support Extended Packages.

Extensive and individual support for complex requests

* The Technical Support Extended Packages are a payment option for
specific support requests to Technical Support in Belgium. The
packages are available in sizes of 4 or 40 hours. The number of
packages required to process the specific support request is estimated
by the technical support expert. Billing takes place upfront to
completion of the support request. Used credits hours are calculated
according to the quantity actually required.

40h

Product

Support

4h

41



iIQunet: N
Repair Services

Product

Support

N

Standard Repair

« Standard repair with our worldwide repair options is the best choice when you have specific
reasons for not replacing defective components with new ones.

Benefits:
e Exclusive use of original parts

e Additional information supplied by reports on repair and findings
e Highest standards of quality

e Use of the comprehensive test concept of series production

42



IJunet?’
Repair Services

Function Check

* To guarantee that the spare parts in your stock are also functioning properly, we offer a
function check. The first step involves cleaning the spare part. Then all relevant hardware and
software/firmware enhancements from development, production, suppliers, service, and
quality management are implemented.

* Using the comprehensive test concept of series production, all the functions of software,
firmware, and complex and less complex function blocks are then checked. If a fault is

detected during the function check, troubleshooting and repair are performed immediately
at the repair price.

Support

Benefits:

e Exclusive use of original parts

e Additional information supplied by reports on repair and findings
e Highest standards of quality

e Use of the comprehensive test concept of series production
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Upgrade Service

Support

Standard Upgrade

* In the course of their lifecycle, electronic components such as storage devices in the iQunet
Edge Servers (e.g.SD, SSD, ...) are prone to failures over time. Thanks to the upgrade service,
you always receive new storage build in where applicable including the latest
Software/Firmware. A planned upgrade prevents unplanned downtimes from the monitoring
system.

Benefits:

* Price advantage compared to purchasing new
components

* Extended availability of your monitoring system

* Prevention of downtimes

e Latest technology from the original manufacturer
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\8'0 Support

Al - Anomaly Detection Service

iQunet Anomaly Detection Service is an optional Al service

* Based on real measurement data (footprint)

e Automatically transferred data to iQunet ML computers

* Comprehensive autoencoder (model) creation

* Embedded autoencoder running on local Edge Server (on premise)
e Automatic detection of anomalies

0 {uposom) 25 {tp 9 0m)** Wireless Sensor Network B en efit S:
.

ZZZZZZZZZZZZZZZZZZZZ + Local sensor network at SubGHz frauency

.\N ff. .\N ff. + Freelsm 68Mhz or 915Mhz center freguency — worldwide use
m =+ wireless reach depending on plant topaiosy
* Fast and sensitive alarming in the Edge
iQunet Edge Server e Embedded Al service

* Edge computer, local storage (no cloud !)

[ OPCUA embedod sever,free dats * Comprehensive dashboards

* Connectivity: WebRTC, VPN (Hamachi; Wireguard), iQunet Cloudlink
+ Multiple Dashboards

Network options

* Ethernet network or WiFi network at 2,4GHz or 5GHz free frequency
* Including local hotspot access point (peer to peer with mobile phone,etc)

Al Anomalv Monitoring Service*

(* optional service: Al models are licenced)

* Free Embedded Software

* One time transfer of historical data set (“equipment footprint”)
* ML Model transferred and stored back in iQunet Edge server
iQunet * Continuous real time processed Edge Anomaly Monitoring

AliM L Machine Learning
Computer

iQunet:
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Al as a Service (Al-aaS)

4 il Sl I, kN > Wireless Sensor Network
e Alidis i . * Local sensor network at SubGHz frauency
.‘\% f{;r'.. .'\N /ﬁ; * Free ISM band at 868Mhz or 915Mhz center frequency — worldwide use

** Wireless z3ch depending o plant ogoiegy,

Base Station

iQunet Edge Server

* Edge computer, local storage (no cloud !)

— — * OPC UA embedded server, free data
=== W Y * Connectivity: WebRTC, VPN (Hamachi; Wireguard), iQunet CloudLink
e }”‘r‘w o g « Multiple Dashboards
f a5 | E -
- . # ¥ e
—
- Network options
A| monitoring Eth t ptw rk or WiFi network at 2,4GHz or 5GHz fi fr 1
Web Browser . ernet network or WiFi or z free freguen
{senser dashboard & server settings) T, T e TEQUENCY. InCIUded

* Including local hotspot access point (peer to peer with mobile phone,etc)

unigue
Equipment
Foptprnt

EdgelEmbbedcec s Al-aa$S
AlEVodel (Al-as a Service)
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CloudLink: Database as a Service

Product
DBaaS

Support

iQunet-CloudLink is an optional database service (DBaaS)

2.
2.
= =h

oo

On-Premise

server-abcd1234

embedded UI

&2
o

Synchronizes its mirror database with the database of your locally installed iQunet Edge Servers

Due to the additional frontends that become available, iQunet-CloudLink drastically increases the
interoperability of the iQunet condition monitoring solution.

iQunet-CloudLink is an optional service that is useful when running multiple Edge Server devices in for example
different locations which makes integration complex.

»
o E,,

iQunet:CloudLin

Kk*

@rtial Sync

DynamoDB

\IE;; ®

Proxy

My"

3
G

“HOPC UA

)

/

iQunet-CloudLink architecture

% DBaaS

:5595

14840

3rd party UI

' !
m Grafana

“®
@®» DataStudio
‘e

Lrﬂ UaExpert
P Python

N

Benefits:
iQunet-CloudLink acts as a cache for Edge Server devices, so that end users:

do not have to deal with offline devices,

do not have to deal with the connection setup of end devices,

have a single access point to request data of multiple iQunet Edge Servers,

do not have to deal with firewall settings and restrictions at the location of the
Edge Servers.
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CloudLink: Database as a Service

o
o—@* @ *‘* @
o~ [0 @ * @
On-Premise iQunet’CloudLink* 3rd party UI

T (= oo B W Artial sync Proxy R \ / \
(= oo |

= . L => MySQL. <=|:s5595|c> Grafana
Jcxm \ y | > 3

server-abcd1234 o . . -
,,,,,,, =i < 7| 443 | > == DataStudio

DynamoDB . ; .
~ #oPpCUA |40 |[5] vakxpert
embedded UI ' i

® il | < 4% p Python

“J\EE@OJ\ Y,

iQunet-CloudLink architecture

N
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Asset Health Monitoring '
Made Easy

Please contact us for a live demo (via online meeting)

www.iIQunet.com
Contact:
Dirk Van den Branden ' BEMAS
CEO / co-owner
T-+32952 86 00 25 Winner BEMAS Digital Innovation Award 2017
M: +32 478 44 66 20 Winner Professional Jury BEMAS Digital Innovation Award 2021

. Finalist BEMAS Digital Innovation Award 2022
dvdb@iqunet.com g
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