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Ultimate goal of predictive analytics

PROACTIVE MAINTENANCE WITH APM RELIABILITY
* Move up the curve, stay ahead of the game

Equipment Condition

——

Proactive

v

NP

Based on real-time conditions

Very early indications -
time to plan

Prevent significant damage
and avoid forced events

Predictive
Incorporates regular condition monitoring analysis
Still resource intensive

Detects problem after significant deterioration is in
progress

Preventive
Purely time-based

Resource intensive
“Fix everything”

@ Reactive A

Easily observed effects,
failure already in progress

Time m—)

Damage, downtime,
increased O&M
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How APM reliability is different

Machine Trip

Single-sensor equipment protection: traditional thresholds & rules

Axial position

SmartSignal — Early Detection o
Monitors all signals simultaneously Early Warning -« Time Difference —— = s,

Alarm Hi

Axial position

Gas pressure A

Speed

Bearing Temp

Normal operation Early stages of damage
No false alarms SmartSignal advises you before traditional alarms
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APM reliability fundamentals

* Green (estimate) is GOOD
 Blue (actual) is TRUE
* Red is RESIDUAL
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APM reliability fundamentals
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Equipment failure modes
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< Bearing Probl Co
Sensors 8 6018
Reviewed and T GT-61 Unit Starting 00.09 9
Bearing Temperature ‘ . Acknowledged ...
Reviewed and 4™ GT-61 Mechanical - CT Bearing #2 Bearing 28.32 1,903
Acknowledged ... Problem
Bearing Vibration ’ ‘ Reviewed and S GT-61 Mechanical - Gen Bearing #1 Bearing 20.79 1,396
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Temperature Reviewedand 4w GL.61 Mechanical - Gen Bearing #2 Bearing 21.84 1,467
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Seal Pressure ‘ tch Reviewed and s GT-61 Mechanical - Active Thrust Bearing 04.81 323
current matc! © Gr51 Acknowledged ... Bearing Problem
sensor 3 s Reviewed and S GT-61 Fuel System - Pilot Pressure Problem 02.01 135
& GI-52
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@ Gr61 Reviewedand ~ 5.J GT-61 Combustion - Combustion Trouble 00.08 5
. & GT-62 Acknowledged ...
High
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GE Digital industrial managed services

TRUSTED EXPERTS

Experienced | Global | Industrial

JOURNEY PARTNER

Prove | Deliver | Support | Transform | Optimize | Transition

il

TECHNOLOGY AGNOSTIC

Equipment agnostic | Software agnostic

10+ years = 65+ reliability = 450+ years

operation experts experience
247 7 global 170+
support locations languages
Power Aviation Manufacturing
Oil and gas Steel Rail
Mining Renewables Emerging

Exploration services

Service Tiers

Results Service
Enablement Service

Self Management Service

Transition services

GE and 230+ asset Rotating &
non-GE types stationary

GE Digital Applications

Machine & Reliability
Equipment Health Management
e : Asset Strategy
Brilliant Analytics Optimiation
Cyber Emerging Extensions
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ESP case study

a slore
Hierarchy View
4 & ALP_ESP_B

+ ¢ Diagnostic Advisories
> & Non-Modeled
& On Monitor
4 @ RUNNING_MODE > MECHANICAL
@ SPEED
@ LOCAL_AMBIENT_AIR_TEMP
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SUCTION_PRESS_MT1_CV
B SUCTION_TEMP_MT1_CV
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B8 DISCHARGE_FLOW_MT1_CV
@ COMMON_SUCTION_HEADER_PRESS
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PUMP_DIFF_PRESS_CV
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Customer mobilisation of
replacement ESP
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Unit taken offline for
planned intervention ~
13 days
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ESP case study

PUMP_SPEED_1

Customer starts to make adjustments to
frequency and choke valve position
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1st Notification to
customer sent

Final adjustment takes frequency and
flow back to model reducing vibration
amplitude by 40%
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What’s next?

PREDIX ASSET PERFORMANCE MANAGEMENT

APM Health APM Reliability APM Integrity APM Strategy

* Health Manager Reliability Analysis Risk Based Inspection Criticality Analysis

* Rounds Digital Twin Blueprints Inspection Management Reliability Centered
* Calibration Management Predictive Diagnostics Thickness Monitoring Maintenance

Root Cause Analysis Hazard Analysis Failure Mode and Effects

Management of Change Analysis
Strategy Manager
Lifecycle Cost Analysis

Predix Platform
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What’s next?

' £} Dashboard
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