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Q Time-series data 2

Ca

Standard process control sensors

« Continuous sensor/signal data
« Flow, pressure, temperature, viscosity, speed, etc.

Mobile inspection measurements
« Time interval data recording

Dedicated condition monitoring sensors
« Vibration Analysis (VA)
« Current Analysis (CA)
« Acoustic Emission (AE)
» Themmography (TG)
« Ultra-Sound (US)

Q Time-series data

° Predictive alerts 3

F=(C BT 5—-MIEEBOUNSH T3> &S USHTE
BINTVWIRELHDET, 75— MINHT-SNdE NS0
723V ERLTT - MEEL., BENMRLET SEICHE
TR TEET,

Predictive alerts 3

S

Historian
* Centralized time-series data base (points/tags)
* Plant & enterprise historian

Prescriptive actions

Prescriptive actions

Condition monitoring
« Indicator with fixed threshold alert

Cd

* Indicator y has clear y=f(x) function to
Sensors x

Anomaly detection

* Indicator is based on Machine Learning
algorithm

» Advanced Pattern Recognition (APR)

Ca

Failure Prediction

« Indicator on Failure Mode level (ink sensors to
failure)

« Maximize prediction accuracy, reliability &
specificity

* Overall Model Residual (OMR) robust

indicator defines deviation from “normal

Q Time-series data

o Predictive alerts

"

« Engineering Expert Decision Rule System (Fault
Diagnostics), that interprets relative trends
among sensor data.

o Prescriptive actions

=il
ovoo
ooo

Urgency: Days

Critically: $€£
What is the impact?

« Effect of Failure Mode occurs
triggered (PF interval)

* Inherent to the failure
mechanism

AV=VA

How much time do Ihave?

* Predict WHEN failure mode
will once Indicator Alert

o= <>
[ o ] T~
Action: Task
What action will Itake?

Action: Spare

What spare part do Ineed for
task?

 Contingency preparation
and response for Alert
trigger

* Spare part strategy:
replacement level, spare
location, safety

* Tasks, skills, tools, permits,
isolation (LOTO) work
instructions
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