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Artesis, a key player and a contributor to
predictive maintenance world standards

International

1 S 1SO 20958:2013

ISO 20958:2013 is a standard describing different condition monitoring techniques [4]. MCM technology is mentioned in
section 4.3.4 under the title “Model-based voltage and current system”. Artesis was involved directly in the contribution of
the standard. It also refers to an article written by Artesis General Manager Prof. Dr. Ahmet Duyar [17].

[17] A. Duyar, A. Bates Motor condition monitoring; MCM; An inexpensive, simple to use model based condition
monitoring technology. J. Maintenance Asset Management. 2006, 21 pp. 13—-22

loyré’s
egl S er Figure 6 — Model-based voltage and current monitoring system

The book “Condition Monitoring of Marine Machinery, Guidelines for Shipowners and Managers” discusses on early fault
detection of generators and electrical motors and driven equipment via MCM technology. The book refers to and thanks
to Artesis.
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Industrial internet era

 Machines will be smarter and use analytics to convert big data into useful
information through industrial internet and analysis softwares

* 50 billion devices will be capable of communicating within 7 years

* Increase in productivity. 10-15 trillion S savings within 20 years by preventing
unplanned downtime

* Decrease in service costs up to 20 billion S

* No unplanned downtime is needed
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Sustainable PdM for “no unplanned
downtime”

* Sustainable predictive maintenance is essential for increased production and
energy efficiency.

* Although the benefits of a predictive maintenance program is well recognized,
only less than 1% of companies have sustainable predictive maintenance
program.

* Requirements for a sustainable maintenance program:

e Effortless condition monitoring
*  Simple and easy to use condition monitoring devices
e Actionable information for maintenance scheduling
*  Comprehensive fault coverage (mechanical, electrical and process faults)
e High fault detection accuracy
*  Providing the effects of faults on energy efficiency
. Integration to 3" party HMls
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ELIABILITY

Why monitor motors? ONCEPTS LLC

O Majority are out of sight-out, out of mind ...
until they break.

O For the petroleum and chemical industries the
average downtime costs are $87,000 per hour.

L Because they’re a major energy consumer!

O Inthe US alone, 1.2 billion+ motors consume

o . >~1oo=/.- et it
20% of all energy used in the US. g

T 60%+ ]

U These same motors consume 59% of all 2 Load Ranges:
o E 40% )

electricity generated. = gl Shrt il

S 20%- Acceptable Operating

2 —opinm,

0% +# T T T T
0% 20% 40% 60% 80% 100% 120%

Percent Full Load
Motor efficiency is best at maximum load. MCM
measures and reports on motor efficiency.
Owners then have the info they need to size a
motor correctly for the specific application.
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Why monitor motors with MCM

Effortless monitoring with simple
and actionable information

Early warning fault detection (3-6
months)

Fault detection accuracy > 90%

Comprehensive fault coverage and
energy efficiency

Workplace safety

Remote monitoring and diagnostic
services

ArtGS'S simplifies predictive maintenance

“Traffic light” warning systems and automatically
delivered fault information on TV screens and emails

Even before symptoms like abnormal vibration, heat
or acoustics emerge

Enabling appropriate maintenance actions to be
identified and performed

Detection and diagnosis of electrical, mechanical,
operational and energy related faults

Only solution for inaccessible, hazardous, hard to
reach applications. Minimised hand-on testing

Maintenance consultancy via monthly reports
covering root cause analysis and work order
suggestions
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Our value for customers

0 We understand maintenance personnel do
not have time for monitoring and diagnosis
and need answers to the following
questions:

0 MCM’s periodic condition assessment
reports can answer these questions in a
concise manner with simple work order
suggestions for maintenance and repair.

AI‘tESIs simplifies predictive maintenance

What do |

have to
do?

How soon
do | have to
do it?
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Value case

O Up to 5% increase in productivity; reduction in number of equipment
downs and increase equipment availability

0 2% - 4% energy savings

Q 10% - 50% departmental reduction in maintenance-related OPEX due to
avoidance secondary damage and emergency repair

0 Up to 10% CAPEX efficiency saving by avoiding redundancy and
extending equipment life

O Reduction in performance penalties and damage to image

O Process safety improvements
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Cost saving & ROI cases

Approximate annual cost saving during
the pilot application for34 equipment

Online monitoring of
equipment using AAs
yielded at ROI of %500 or
a pay-back period of 2.4

months.

Equipment Life Increase I €24,000

Decrease on Maintenance Cost - € 267,026

Energy Saving . €77,143

Productivity Increase . €79,594

nance

Approximate cost saving of
prevention of a burned
propane compressor

(440kW)

Planned
maintenance

cost: TOTAL
€23,000
Production loss due to 20 -

days downtime

Overhalul cost

Rewindi
ewinding due to damage on I: 24,000
windings




What does Artesis offer?

= Artesis MCM and AMT Portable Units offer continuous condition monitoring and instant
condition assessment

Continuous Monitoring Instant Assessment

Artesis MCM Artesis AMT
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How does MCM work?

MCM Condition Monitoring

= Measures the current and voltage signals from electrical supply to the motor to identify existing
and developing faults on electric motors and their driven equipment, specifically:

a) Mechanical Faults — e.g. unbalance, misalignment, roller bearings
b) Electrical Faults — e.g. loose windings, short circuits
c) Process Faults — e.g. cavitation, plugged filters and screens

= Provides clear information for fault detection, diagnostics, time to failure and corrective actions,
with MCM software used to view the data

= Applicable to 3-phase AC fixed and variable speed motors and generators

Fault Detection E> Diagnosis & Assessment E> Corrective Actions & Work Order

CONDITION ASSESSMENT REPORT @: ¥ WATCH EXISTING FAULTS These faults should be checked for verification and corrective action should be taken
1

Equipment Name  Yaksek Basing ABC 2 Nolu Kompressdr Nominal Voltage 398V at the next scheduled maintenance but no later than three (3) months.

Equipment Type Compressor Nominal Current 900 A
DB Start & End Date  2012-12-13 19:15:45 - Motor Speed 1493 rpm Mechanical Fault Indications
Fraquency soHe [ Belt / Trans. element / Driven equipment. Check for transmission element(s) coupling, driven equipment,
belt, pulley, gear box, and fan / pump impeller. EEE: Efficiency is dependent on pulley size, driven torque, under
or over belting, and V belt design and construction. Efficiency deteriorates by as much as 5% over time if
E slippage occurs.

Electrical Fault Indications

S M stator related problem. Check for stator, short circuit, winding slackness, isolation problems, and partial
8 discharge. EEE: Heating and increased resistance due to stator, rotor and other electrical faults cause
deteriorating conditions and reduced efficiency.

g —
£ o 4 WATCH ELECTRICAL VALUES Electrical values are outside of their expected range. They should be noted and
watched to identify the cause.
Loose

aaaaaaaaa /  Tommsson  bearing Rotor stator Other Current and Voltage Unbalance
et e e i nd ™ Current unbalance exceeds 3%. Check for stator problems, short circuits, isolation problems, partial
discharge, etc. EEE: Voltage and current unbalance cause heat and up to 3% energy efficiency problems.
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Outputs - Alarms

Measured
Output

Input —

Comparison

Estimated
Output

AI‘tESIs simplifies predictive maintenance

Alarm Level

WATCH LINE

WATCH LOAD
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Artesis System Integration
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Our system
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With different displays (=

Mobile display

User display Panel displa
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Effortless monitoring: il

Equipment condition view

%, AESViewer =] |

@ Home | & Connect |3‘!Qismnnect | @PSD | 3 Management View | @Trending @ControlPanel | Ln@_l Work Request | % Preferences |

((® refresh Hprint | (1l End Date | 1/13/2016 | @ 15~ FtToPage -

4

Details | Electrical Parameters | Surnmary |
Mame 1/13/2... |1f12f2... | 1/11/2... | 110/2... | 1/9/2016 | 1/8/2016 | 1f7/2016 | 1/6/2016  1/5/2016 | 1/4/2016 |1f3/2016 | 1/2f2016 | 1/1/2016 12/31f... |12{30{...
3 vblomlhost
L=

- HEL-‘I Glass Factory
- uEL‘.u Compressor
[ ATLAS COPCO 4BAR
[ ATLAS COPCO 7BAR

-3 aHu

[ AHU 1 VENTILATOR
(] AHU 1 ASPIRATOR
() AHU 2 VENTILATOR
[ AHU 2 ASPIRATOR
[ AHU 3 VENTILATOR
[ AHU 4 VENTILATOR

- 1.% Fan
B A1 400 kW MOULD COOLL...
B B1 250 kW MOULD COOLI...
B B2 250 kW MOULD COOLL...
[g A3 200 kW MOULD COCLL...
g B4 160 kW MOULD COOLL...

g A1 250 kW MOULD COCLL...

Selected Device: AHU 1 VENTILATOR | #license Type: Unlimited #Computer ID : 3333306 #Expire Date: Unlimited #Days Left: Unlimited |



Effortless monitoring: EuiBiLITY

ONCEPTS LLC
Suggestions & energy efficiency

%, AFSViewer

&l x|
_ 3
@ Home | o Connect | ¥ Disconnect | @ PsD | 3 Management View | @ Trending I;Carﬂml Panel | ® Work Request | ?1@ Preferences | -
(™ refresh S print | {1l End Date | 1/13/2016 * |3 |15 | FtToPage ~
| Details I Electrical Parameters | Summary |
Maintenance Priority:High EEE(%) Effects on Energy Efficiency (EEE) Maintenance Priority:Caution
+ |~ TA 2000 COMPRESSOR + |~ DRYER_EY209
Bearing Parameter 0.5 11122 Watch Load
Loose Windings / Stator | Short Circuit 2 44487

EEE =55,609 kWh

Total EEE =55,609 kWh

EEE: Removal of the fault(s) will save energy up to 2.5% (about
55,609 kWh per year)

Selected Device: AHU 1 VENTILATOR | #license Type: Unlimited #Computer ID : 3333306 #Expire Date: Unlimited  #Days Left: Unlimited |



Effortless monitoring:

Equipment summary

AESViewer
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? Transmission Element / Driven... - Voltage balance 1 = 2.0
? Bearing Parameter - Current balance 1 = 5.0
? Rotor - Power factor 0.9 =0.70
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For advanced users: il

Spectrum analysis
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Email notification

EQUIPMENT STATUS REPORT

This is an automated message generated by the Artesis MCM early warning system.
Report Date: 22 October 2017 Friday Hour: 17:20:35

Motor: EO4-CEL-011
Enterprise: IZMIR Site: EFEMCUKURU Segment: TUPRAG

- Misalignment/Unbalance: Misalighment/Unbalance. Check for misalignment, unbalance, bearing, coupling, and motor
shaft. EEE: Correct shaft alignment ensures the smooth, efficient transmission of power from the motor to the driven
equipment.

- Transmission element/Driven equipment: Check for transmission element(s), coupling, driven equipment, belt, pulley,
gear box, and fan/pump impeller. EEE: Efficiency is dependent on pulley size, driven torque, under or over belting, and V
belt design and construction. Efficiency deteriorates by as much as 5% over time if slippage occurs.

Disclaimer: The actions and maintenance plans advised in this report are estimated according to past observations, and experience in the field, thus, they are approximations and
they reflect the average values of similar equipment. Since equipment and their environmental conditions are different, failure periods vary. Consequently, this report should only be
used as a guide to help maintenance planning.
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DETAILED EQUIPMENT ANALYSIS
Power Spectral Density [P5D) Analysis
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Bir o i i iTurbssberes has besn observes with the sguloment, The cores of She babey

should ke s wide i posslble In order i prevent Surbulanos. Corves should be preferred ower sbow cuplings sihce they
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In figures 3 and 4, some weik colnts of e PSD cures of egulsment DAYER_EVI0E and DAYER_ETI0 hies Baen annctated. INTERSOMIC WASHING EM5537

'l { Coupling Dge Inthizpreesm b of e apivsl |scrol| compreasartyps. Az car ba ssen In figurs
&, Sheus devicm srs pove dmcenent mechinerwih or sty fiy ainl sl t Ir maed of S1e apkal
bacm o the haichs Sve uppsr apieal tasd, An scosins mobor sbaft moves B undedying eivel e sr orzial
manrer. Thia mazkxic & mectaricsl untelarce in the sguipmect m sxpecisd.

Figurs ¥ Power Specirel Daraky (P50 ares of sgulpren N TERSONEC WASHING EMSRTT

Tha PE0 cures ool colete2 during the sem period of soulpment INTERSONE. WASHING EMETSIT ha besn plotisd in figars 7. Mo crfSoel
pointy have Cesr cbasrved In the cures .

Equipment b werking @ sxpscied hosswesr, B baa besr chos rved that the smplbuzes of 19 1% ged T termorio srs o ighlly soove
el sxpected rengea. B b recommandsd S webtch THD paramatsn sires bigh termankc Shinetior 0 caus hssting srd momant
lem i ths squipmant.

Figers &: Spirsl {Scrol| typs compremor

s o e sz bal abruciurs of Sie sqelpmend, S e pesks sisrved n She P55 conm ar m aqelmmend wnd
de nck requins mTy action. Bl chad o weaich Uiz t/ Crnapling .
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eionga iz e squigment DAYIA_C¥I0A Both ssuipmant sns i s simile cosdibian.
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T Dby
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In b o/ el grim e fCo o pling/ Beari ng ard Tremmbsion penEmaters.

Sircw pram sgulpmet gerecaly cpseats b high b tared canbks the
rnteral procam of the squipment.

Al‘tes IS simplifies predictive maintenance

< Page 3ol 18

Paga 102014

)




Reporting

ELIABILITY
ONCEPTS LLC

TREND ANALYZS
INTERSONIC_WASHING_EMS53

e Masres: BNTEEROME. WARHING_E

i .114 il "Iu i ’!Hl.'.l,"iw.,;'e.l 'n"|' la"lg»l. _-'=|||h|r i

¥
A
Al ]L, NP
i .-I 'III W .'I b

)
s

'

Figurs 10k Cormert baknos parsmeter of soul et INTERSOMIC_WASHING_EMEZT
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Irscreaned ard remchad w 5wl dightly lower an Ex slerm brathokd b 13-March- 3507, Shartly sfter il rcrsans, e sqelmend e

Eman topped and metarisd b Tdarl-3007. Sincs the sqelpment b ot besn opsreisd end paremeter ban not sacesded [ trashald

wkar bz increasa, o inmedlate sction b cecsmary howsvar, i order 5o defedt ® poadths fsuk of the squipmest, E b recommerded
2z wakct Sha brerd oF Unba s Wl ge e Cospling Bearing. arsmeter.
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Condition Monitoring &
Predictive Maintenance Made Easy

www.reliabilityconcepts.com

sales@reliabilityconcepts.com

517-278-8057
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