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Presented by Nick Ward
OSyS Vice President — Predictive Equipment Health Management

William Cronin
OSyS Product Manager — Predictive Equipment Health Management
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About OSyS Al 0SYS

Optimized Systems and Solutions
— Founded in 1999
— Part of the Rolls-Royce Group
350+ Customers Across Multiple Industries
— Oil and Gas, Power-Gen, Aerospace, Marine, Defence
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Over $50 billion in asset value utilize OSyS solutions
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Problem Statement

i Soluthas BE e

Centralize, analyze and report on globally distributed, high-frequency
equipment data to drive informed business decisions

What
should we

do
3

What is What will

happening happen

If we know what is likely to happen, we
can plan to prevent it, or plan to reduce
its impact
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Predictive Equipment Health

Management

Mitigated risk

i

@ A

System-wide
Risk
Prediction

Root cause
prevention
Equipment
Failure
a ) Prediction

Risks of
Equipment
Failure
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Optimal
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Management
Plan

quipment risk
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How value is delivered
detect earlier with more confident diagnosis

The inception of| | The normal acceptable

A failure operating band
Resistance /
to failure,
performance
etc.
-— The threshold of
detectability
Potential Failure
Functional
Failure
The level of
functional failure
F-
<« PF Interval = Operating
time
Or cycles
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Fusing techniques delivers coverage

A

~ Performance  oij| Chemical Bearing
\\Degradatlon Contamination Failure

Effectiveness

Spectrum of Failure Modes for Given Equipment




Predictive Equipment Diagnostics
Operation
t\-m %
Store Data

3

Serwce
Dlagnose

Model Data

[

Detect
Features
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Solution Infrastructure

Predictive Equipment Diagnostics

System

Pl Server Control Centre

* PI AF
Monitoring * PI OPC HDA Interface
Systems * Pl to Pl Interface

Internal
Client Applications

——— e —

& .

o Enterprise

o Processing System

@ | |
| | * PI Server
| SCADA OSI Pl Firewall | * PI OPC HDA Interface

Server . Pl AF
| | - PI ACE
I (<l>) I
| _ \\: | Business Console |
| l s " S | « Pl ProcessBook
| : N Q& | - Pl DataLink
| Wireless Maintosance Manual I * Pl WebParts
L — Capture Data Entry

Systems
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Utilization of PI

Data : Validation. IP_SHAFT_SPEED., Order=3, Rt

e Centralisation of data
— Pl to Pl links
— Other historians to Pl 2000 esooc

« Downstream consumption
— Write back analytical outputs
— Consumption by other systems

* Visualisation

— Supplements OSyS Business
Console

— Mimics and dashboards

— Overlay OSyS analytical
outputs

O rrre b Ate et e g Torge DO o Sana

Vo Deegee— ————r
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Predictive Equipment Diagnostics - Case Study

Centrifugal Compressor — Dry Gas Seal Failure

» Using Multiple Data Sources .
— OSI PI Server (performance data) ’ | M
— CSV Files (operational data) | | {]i]
— XML (oll laboratory data results)

« Comprehensive Diagnostics Across
— Multiple Modeling Methods

— Multiple Diagnostic Techniques
— Multiple Sub-Components
— Multiple Machine States ‘“\g{;":—:ix< <o — N ¢ - <\t!;m;m

* Four Weeks of Early Warning Enabled PO —

HP_DGS_PRIMLEAKAGENDE_RES

— Customer Coordinated Preventative Measures
— Spare Parts to be Available Onsite

— Equipment put Under Daily Surveillance <->,m::£?« 4-\3,“% —
« Estimated Cost Savings of $250k P —
per event eSS punmeesoe s
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The Value of Data Models

RPM

kPa

OSlsoft

Raw Data Signature

HP Shaft Speed
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9100

9080
01/31/10 02/07

HPC Discharge Pressure

330

320

310

300

290
01/31/10 02/07

Exhaust Gas Temperature

790

785 - e R NN M ™

780 "WJ

775
01/31/10 02/07
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Model Residual Signature

HP Speed Delta from Empirical Model
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Predictive Equipment Diagnostics - Case Study

Gas Turbine — HP Bleed Valve Failure

HP Speed Difference from Model

* Models Generated Clear Signature < 05 A 0850 NL
o - 0
. . O = A | “‘NJ}F‘ :
- MU|t|p|e Correlated Parameter Shlfts % g WMW Wﬁn‘mﬂ"b«lﬂﬂﬂ‘%ﬂrﬂMwﬁm‘J‘lmﬂ«m.ﬂ?{‘1‘?‘1n‘}{»ﬁ’mn‘w}‘f{”ﬂhﬁ ’f"wrﬂ\"}}‘ﬂhﬁm‘i ™ ‘ ’m‘l'“]lmmhwlm‘*ﬂ‘\lﬂ‘ erW”WWMWWIW[ﬁ‘]ﬂvwﬁwW‘W“Lfﬂj“h
= 1.5
5§
. . = 2
» Failure Mode Library used to - J

Jan-31 Feb-07

|dentify and Diagnose
_ Diagnostic Network ldentified HP Exit Pressure Difference from Model

HP Bleed Valve Failure T 4 Sl R = A WA g
— Network Detected Both Simultaneousand £ 5. Ve BV
Consecutive Parameter Shifts % % 8 ~ Lo
£ 10 _ _
« Recommended Recovery Actions Jan-31 Feb-07
PrOVided CO r reCt CO urse Of ACtI on Exhaust Gas Temperature Difference from Model

— Averted Catastrophic Failure

— Reduced Potential for Further Loses
Estimated at $100k
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Nick.Ward@o-sys.com
William.Cronin@o-sys.com

Brought to you by @ OSl-o'.

Contact Information
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