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ARC studies show only 18% of asset failure is age-related. Based on these data, preventive maintenance
provides a benefit for just 18 percent of assets, and monitoring for predictive maintenance is a
recommended option for the rest. www.arcweb.com/Lists/Posts/Post.aspx?ID=260
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Data Clustering
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ANALYTICS
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AVEVA Predictive Analytics — How Does It Work?

Asset historical data is encoded
using data clustering algorithms

Clusters describe known
relationships in data across N
sensor dimension

New data is compared against
clusters to detect deviations in
behavior in real-time

Algorithm computes magnitude
of deviations and which
sensor(s) are contributors
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Predictive Analytic Indicators
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Fault Diagnostics Overview
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Predictive Analytic Indicators

AVEVA"Predictive Analytics o o

A . . . )
3 B Iﬂ & Fault Diagnostics Overview — O XK SRR
08/19/2021 12:20 to 08/19/2021 15:20 at 60 Seconds
Date &Time 1 Faults bt ¥ X
( | Mt . . . . . o
‘ 08/19/20211... [ ‘ ‘ 08/19/2021 1... 5] H & ‘ Narmne OME O EgEE EED-ZE EED-TEl EED-Hin EHEE THREEH SHREEE RAHEE
- BLEREE (10 t " t t t \/\/
v B Pump_sim_001 ] s srTEF= 10 s R
> [J Non-Modeled Srapm e |10 . N . I
~ B Pump_Sim_001_LSH 15:20
(Overall Model Residual) 9 - TOT
[ pump_sim_oo1rem (Szmx) & @ 55
449
B 50
[[] Pump_sim_o01.Shake_z (E&f-.. 0 . 0.
4 Pump_5im_001 Shake Y Pump_Sim_001 .Shake_X
Pump_sim_o01.shake_v (Z&r-. €3 [l .
] 100 DESCRIPTION MEXT STEPS
O pump_sim_001.shake x (=51 €23 [l i 248 sFFERn Step!: B, BFE. .
Step2: ETERESIE
[[] Pump_sim_001 Pressure (i&tH.. 0 . = 30 Step3: aqzz EE
Step4: FREWE. BE
O pumpsimootat(EEn & @ ) P
O pumpsimootassEzn & @ BIFEAR
O eumpsimootarcess) @@ - ) Pump_Sim_001.Shake_Y (RE-YE) v & X
0 — 0 — —
A
~ Filters 2 5
‘ Mark, Hide -k 1
~ Alerts
‘ Threshold, Mark - ‘ T T S~ T T
12:20 12442 13405 1327 13'50 1402 1435 15:20
- Quality 08/19/2021 :

' Mark, Hide - |



Web Client Bl EE B2 A 1K RE

Home Asset Status Annunciator Panel Explorer v Preferences

05-21-2015 16:51:55

Clear Filters [v] Auto Refresh l Hierarchical View | * J

MName Alarm State Current Status Alarms Earliest Alarm Latest Alarm Warnings 5 Day Ewent History (days)
O New @ [ ] 258 05-18-2015 15:59:09 | 05-21-2015 165110 51 I R E—
Escalation Test - New 8 [ ] 129 05-18-2015 155914 | 05-21-2015 1651:09 257 I
Escalation Test - Pending [ ] 129 05-18-2015 15:59:08 | 05-21-2015 165110 257 I
@ Sensor [ ] 387 05-18-2015 15:59:09 = 05-21-2015 1651:10 72 I I
Escalation Test - Sensor Increased [ ] 129 05-18-2015 15:59:09 | 05-21-2015 16:51:10 25 I
Escalation Test - Sensor Normal [ ] 129 05-18-2015 15:59:09 = 05-21-2015 16:51:10 254 I —
Escalation Test - Sensor Pending . 129| 05-18-2015 15:59:09 05-21-2015 16:51:10 254_-_]
@ rollup Two [ ] 516 05-18-2015 15:59:09 | 05-21-2015 1651:10 1,02 I N
@ Acknowledge [ ] 129 05-18-2015 155914 | 05-21-2015 1651:09 25+ I
Escalation Test - Acknowledge [ ] 129 05-18-2015 15:59:14 | 05-21-2015 16:51:08 25 I
© Model 8 [ ] 387 05-18-2015 1559:09 | 05-21-2015 1651:10 774 I R I— B
Escalation Test - Model Increased 0 . 129 05-18-2015 15:59:09 05-21-2015 16:51:10 258_- B
Escalation Test - Model Mormal 0 [ ] 129 05-18-2015 15:59:08 | 05-21-2015 165110 25 I
Escalation Test - Model Pending 8 [ ] 129 05-18-2015 15:59:09 = 05-21-2015 165110 25 I
@ Transformers (3 [ ] 14 05-11-201514:2550 | 05-21-2015 16:50:54 15
Transformer 1 (3 [ ] 14 05-11-201514:35:50  05-21-2015 16:50:54 15
=
[] ””' I [
»® Transformer 1
Clear Alarms
Description Mame ler?t?:ality Alarm Status Current Status Alarms Earliest Alarm Latest Alarm Warnings
Transformer 1 Overall Model Residual PETER.ARCHIVE.21480MR G - 14 05-11-2015 14:25:50 05-21-2015 16:50:54 14
Acetylens PETER.CALCTEST.C2H2 9 1

|4i i |¥|




[ERBIRMEERS 7=




PRiISM APPLICATION ON PROCESS EQUIPMENT

Furnaces

PRISMFERREI=
R B A

— ERERNELTRE

(Tube fouling / coking)

— ERHERE

(Tube crack)

JJH
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PRiISM APPLICATION ON PROCESS EQUIPMENT

Ethylene Cracking Furnace

« Ethylene Cracking Furnace

— Thermal efficiency monitoring
— Tube performance monitoring, abnormal coking rate early warning

— Tube crack early warning
— Burner performance monitoring

BPwoa) 1355 | |

DS(104)

4610.4 kg/hr
224 C
7.8 bar

79769 kg/hr

155 °C
BEW-INj 115.2 bar




z= g & (Distillation columns)
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PRiISM APPLICATION ON PROCESS EQUIPMENT

Reflux
Condenser
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Reflux Drum :
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-\ Liquid Reflux Product
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Section |——_
Feed | Distillation
--------- Column
Stripping fﬁ._-_
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Liquid Reboiler
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PRiISM APPLICATION ON PROCESS EQUIPMENT
2 &5 (Reactor)

. PRISMEF#E :
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(Catalyst poison / deactivation)
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(Overall performance monitor)
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PRiISM APPLICATION ON PROCESS EQUIPMENT
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PTT Global Chemical -Thailand
| No.ofModels |  Equipment |

10 Centrifugal
Compressor

GLOBHL CHEMICAL

Steam Turbine

10 Reciprocating
Compressor

Electric Motor

30 GE FR5 GT
GE FR6 GT

Steam Turbine

30 1xReactor
2xCentrifuge

1xAir Compressor

60 3xCentrifugal
Compressor

2xRecip
Compressor

Centrifugal Blower

Centrifugal Pump

Gas Turbine
Steam Turbine

22




ptt

GLOBAL CHEMICAL
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PTT Global Chemical -Thailand
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VIVA Energy (Refinery) - Australia

YOVF:
« 1VA
Project summary: EnergyAustralia

o F—fEERBIFELINEE
« 5 furnaces (4 CCR reactor heating, 1 MF reboiler)
« CCR main fractionator
» Shell and tube heat exchanger
« Fin fan heat exchanger
« Cooling water heat exchanger

14 PIL
- Texas tower heat exchanger (i whnes . e prors S
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Formosa Petrochemical Group — Taiwan <& =ms=T>

X
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)
H

« 2019 & 3 H¥IR EPilot Project

- 8IBEEE30RE

« 2 furnaces included in the scope
« UOP PSA included in the scope
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sategic_reliability_road_m_230874.pdf - Adcbe Reader
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Gartner.

decision tool for action. Most manufacturers of equipment now provide for some level of data
sensing. As mentioned above, temperature and vibration analysis are the most common. Some
equipment manufacturers (such as bearings maker SKF Group) may provide tools and services that
are nonproprietary as well, such as vibration detection and monitoring equipment. Similarly, a
number of companies will provide third-party aftermarket monitoring tools (for example, Azima),
which is particularly important for older equipment that is not prewired for condition monitoring. The
potential for numerous factors being managed and then each having its own unique threshold of
tolerance to be established can be onerous, although SmartSignal (how part of GE Intelligent
Platforms) and PRiISM by InStep Software bypass this constraint by having a process to capture
"the normal operating envelope,” and then report exception to this even if there are multiple
parameters in play. IEI

The backbone of the software being deployed will be the EAM systems (component-based or as an
ERP module). Determine whether the EAM system has a condition trigger capability to create work
orders when a value past a certain level is reached. Most newer versions of mainstream products
will have this (for example, SAP, IBM Maximo, Ventyx, Oracle, Infor, Invensys Avantis and so on).
Ideally, in their newer versions, they will have multiple thresholds programmable for the same piece
of equipment (for example, a warning/inspection and a replacement level). Where the EAM system

does not have a condition—based trigger and an upgrade is not practical, there are software
Vi [~
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