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Predictive Maintenance initiatives saved organization

GLOBAL ANNUAL

COST AVOIDANCE

Global Predictive Maintenance
Savings
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2024

2018
Driven by parallel advances in many fields, namely:

( Advance sensing technologies > < Improved loT architectures >

. : Cutting edge data science, machine learning &
New Connectivity options R : .
artificial intelligence techniques

Source: Jan Burian, IDC Manufacturing Insights
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Machines
on our system and monitoring services

olar Turbines
S I E M E N S Ascltur:ﬂ'ar Company
COMPRESSOR (43 unit) DRESSER-RAND.
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“Your Assef Reliability Porfaer”
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Source: Oil and Gas Conference Shell Maintenance Practice
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Since 2014, The Soothsayer has effectively saved clients

more than THB 2,000 Million

and prevented weeks of unplanned shutdown.



THE SOOTHSAYER
HOSTED SOLUTION



PREDICTIVE MAINTENANCE SOLUTION

1. THE SOOTHSAYER
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"Soorusarer All in One

“Your Assef Rebliabilify Parfaer”

TOOL TEAM BENEFIT

The Soothsayer Platform One Team Predictive Monitoring
AlphoCom _
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THE SOOTHSAYER
Dashboard
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Executive Summary Report

FiHE
SO0THSAYER

puea Hgial [T Y PiuTedr ”
&lpha Com Compare Limited

Address: 3331 Energy comiplex bullding 4, Floor 10% floor,
'.-'I:-h-u'.ru-di-ﬂurﬁzit Rd, Crarvulah, Bangkok 10500 Thailznd

THE
SO0OTHSAYER
“Yaur Azsel Em‘i‘m‘hﬂ"ﬂé‘- Pasfme"
Alpha Com Company Limited

Address: 5551 Energy complex building A, Floor 10™ floor, 4. Eqguipment Refrigeration gas compressor Tag- 7TR3CX-01R #G5SP 2
Vibhavadi-Rangsit Rd, Chanukah, Bangkok 10500 Thailand

Component: Power turbine
No new case issue for May 2021

Severity 1
Follow up issue from April

Problem issue 1. Power turbine bearing #5 vibration was step up significantly

Severity 1 Major issue (Trending to be Real alarm or machine problem) as Apr-2021

Total 4 issue

Machine
Severity | Plant name Machine tag Soothsayer Status Problem issue Recommendation action

« Monitor and trending

» Switching filter for monitor L/O filter dP

1. Finding L/O filker diff pressure Step up after |« Waiting for oil lab result (JANZDZ1)
and continue trending up » When stopped unit should be check

filter by sightsesing particle

RFC G5PS 25000018 Lube oil

1.Motor DE & NDE vibration alram & , .
SGC ESP 3206C001 |HW Al; Monitor and trend
A Seal slight nubbing rubbing{moton effect) » Hloniter and trending

» Monitor and trending
RFC G5P6 A60TCO0L oK 1. Motor DE & NDE Vibrationtrending up » Recheck lube oil cooling water system

» Keep monitor and trending
« Motify to machine OEM for confirm

machine condition Fig. 1.1 Power turbine Bearing #5 vibration trend plot

1. Power turbine bearing #5 vibration was step

RFC G5P2 F88001R Power turbine e
up significanthy

Severity 2 Minor issue (Other Change of machine behavior not heading to shutdown) as Apr-2021 T —— Finding cause

PT bearing #5 vibrati SSN i
s bt Good condition * PTbearing #5 probe ¥ was step up 1

um per month approximately while
Machine probe X was stable.

Total 6 issue on this month

Severity Name Machine tag sSoothsayer Status Problem issue Recommendation action

e Bearing temperature all position was
. e stable.

» Keep monitor and trending

» Notify to machine OEM for confirm
machine condition

= When unit stop for maintenance of . _
power turbine, probe vibration condition ' stable.

and mourted installation should be R dati
checked. . L ecommendation

Gz mabine 1. Gas_turt-ine .E:(ia|.'.fi|:ll'-aﬁ-:}l'|_ Was increasad
2. Bearing 21 vibration amplitude decreased

SEC GHP2 FEBLCXDZR

PT bearing #5 vibration Y

vibration was step up Lube oil supply temperature was

1. Power| turbine disc end (Y) gap voliage
changed significantly » Keep monitor and trending vibration

» Notify to instrument division to recheck

probe installation

F225PE01A

» Over all condition considered machine
running in normal condition, Bearing temperature

» Keep monitor and trending 1"
» If unit stop for maintenance compressor : ; 3
bearing should be inspected

RFC G5PE | 3607-C-001 1. Motor DE vibration founded spike signal » Keep monitor and trending

1. Compressor bearing temperature NDE side

HFC G5P6 360/-C-001 .
changed significantly

SGC GSPY | 78B-CH-02R 1. Gas turbine bearing #1 drain temperature

» Keep monitor and trending
increased 20 DEGC approximately

1. Finding Vibration spike Signal NDE steam o Kerp movitor and tending L0 supply temperature

RFC G5F1 | SOF-CX-01 . ) : : -
turbine side (probe Y) = s PT bearing #5 vibration




2. The Soothsayer
0T Gateway Solution

Predictive
Maintenance

Modbus/Modbus |P

— OPCUA
—~
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t
PLC loT Gateway Router 4G/ Wi-Fi/LAN The Soothsayer
Solution Cloud

DATA LAKE



3. THE SOOTHSAYER . |
Remote Vibration Monitoring Service

oration Monitoring System

cer ~atioN The Soothsayer
Not\ﬂcaen Jation Monitoring Room




Example

Remote Vibration Monitoring Service Report

Gas turbine compressor

« GTCB
Abnormal detected I:l

Recommendation

When GG rotor coasting down,
higher than historical.

Lube oil parameters such as temperature,

viscosity and pressure that could be affect to
should be checked.

Fig. 16.13 Gas turbine vibration 1X phase and amplitude at rear position

Gas turbine generator

« GTGA

Abnormal detected I:I

were found at
coupling end side. Location of unbalance
mass in power turbine was possibly
changed.
» When power turbine’s rotor coasting down,
1X vibration phase were shifted.

. aerev e 43

’ < I 4

>«

Fig. 1119 Power turbine vibration 1X phase and amplitude at disc end and coupling end

Recommendation

» Vibration amplitude 1X and phase should be

or change in the
future.

» Vibration amplitude 1X and phase should be

monitored for any growth or change in the
future.

>«

Fig 1123 Power turbine vibration 1X phase and amplitude at disc end and coupling end



4. The Soothsayer |

Wireless Sensor and Remote monitoring Solution
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5. THE SOOTHSAYER . |
Online Vibration and Remote monitoring Solution

EXISTING SYSTEM THE SOOTHSAY
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The Soothsayer
Dashboard
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SUCCESS
O CASE

18 April 2019

Alarm + Transient + Trend

lagged Data Plotted)+
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SUCCESS
CASE
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SUCCESS
Q CASE

Component: Power turbine

Severity 1

Problem issue 1.Power turbine bearing #5 vibration was step up significantly

PT bearing #5 vibration (X)

TN TN e

PT bearing #5 vibration (Y)

———T TSt Ty

1 year trend

Finding cause

Good condition PT bearing #5 probe Y was step up 1
um per month approximately while

probe X was stable.

Bearing temperature all position was
stable.

Vibration was step up Lube oil supply temperature was
stable.

Recommendation

Bearing temperature i : ———aes

e yiprationthwasSIeR By

PT bearing #5 vibration




SUCCESS
O CASE

Component: Gas turbine
Problem issue 1. Finding inlet & center vibration hitting alarm suddenly after start

e Severity 1

Vibration high after start up
Steady state vibratic}\: 32 mmvs pk

e

Steady state vibration: 20 mmvs pk

|
|

” I ,I‘ 5 ¢
. 44 AN

g R 1
\

AR
Stop unit fgr re-griease front support|joint | >
Fig. 2.1 Gas turbine inlet vibration trend plot

GTG3 was stopped due to solve oil leak problem at generator part after startup GG inlet
vibration step up 12 mmys pk at steady state.

- '
] 1
B T ' 'S'QO’OX’RPM* R
3600 RPM

GG center vibration

Fig. 2.2 Gas turbine bode plot (showed critical speed)

When compared latest start up bode plot (21JAN2021) with previous starting up
(14AUG2020), the bode plot graph(Fig. 2.2) showed critical speed was shift from power turbine speed
3600 rpm to 3900 rpm due to system's stiffness was changed.

Finding cause

Front support could not move for free because
old grease was decadent.

Recommendation

Clean and re-grease front support ball
joint every time before start up.
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Countless hours from our team members and incalculable data
processed by our intuitive predictive maintenance software have
been driving The Soothsayer towards success and recognition so far

GROUP
ACHIEVEMENTS:

orPex’

Optt E
INNOIATION

Operational Excellence 2021UARDS
PTT Group Operational The Asset Awards PTT Innovation Awards
Excellence Platinum Award Innovation Initiative Award (2017)

(2019) (2018)

INDIVIDUAL
ACHIEVEMENTS:

DataOps Methodology IBM Garage Methodology Explorer MCEMAX Predictive Motor
(peyle) (2020) Analysis Data Analysis Cert
(2019)
MOBIUS
HarvardX O i Q©
BOARD of CERTIFICATION ”B ” ’ ”
PH125.8x: Data Science: Mobius Institute: Vibration Analysis IV Certified Oil Monitoring Analyst |l
Machine Learning (2018) (2017)

(2019)



CHAIWAT CHATIYANON SARAN JAIUA
Vibration Analysis Certification CAT IV Vibration Analysis Certification CAT Il

—\\‘\ \\\

MOBIUS | MOBIUS |
INSTITUTE | INSTITUTE

MOBIUS INSTITUTE MOBIUS INSTITUTE
BOARD OF CERTIFICATION BOARD OF CERTIFICATION

certifies that certifies that

has met the experience, training and examination requirements has met the experience, training and examination requirements
for conformity to 1ISO 18436-2 as for conformity to ISO 18436-2 as

VIBRATION ANALYSIS: CATEGORY IV VIBRATION ANALYSIS: CATEGORY Il

ISO/IEC 17024 accredited ir

accordance with 1ISO 18436-1 accordance w
This certificate remains the property of This certificate remains the property of
Mobius Institute Board of Certification Mobius Institute Board of Certification.
www.mobiuscertification.org

www.mobiuscertification.org

Certification Number: Certification Number:

Date of Certification: Date of Certification:

Certification Expires: Certification Expires:

y Py A A/., )

v S/ ey AoV ey
JAson Tranter, Founder, CEO Jason Tranter, Founder, CEO
Mobius Institute Board of Certificatior Mobius Institute Board of Certificatior




THE SOOTHSAYER
Achlevements.

PTT Innovation Awards PTT Group Operational Excellence Platinum Awards
(2017) (2019)



THE SOOTHSAYER
on sharing stage.
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THE SOOTHSAYER
on sharing stage.

PTT GSP KM
(Aug 2018)
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THE SOOTHSAYER
on Public.
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THE SOOTHSAYER
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oil and gas

based in Thailand.

Predict.
Prevent. Save.

seamlessly match




THE
SOOTHSAYER

“Your Assef Reliabilit y Parfrer”

www.thesoothsayer.digital

NUTYATIP SUKSAWASD MATURADA JINACHIT
CHIEF BUSINESS DEVELOPMENT OFFICER SALES TECHNICAL ENGINEER
Mobile : (+66)9-2923-6564 Mobile : (+66)66-165-9796

Nutyatip.s@pttplc.com Maturada_j@pttplc.com



