ce a travers le
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AGENDA ((Jﬁ OSlsoft.

« Cette presentation est constituée exclusivement de
mateériels issus des utilisateurs du systeme PI:
— Users Conference
— Regional Seminars

2 Real Time Information - Currency of the New Decade © Copyright 2010, OSIsoft LLC. All rights Reserved.
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Saudi Aramco
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SaudiAramco {0 osisoit

- s mEnIBY TN

Saudi Arabian Oil Company (Saudi Aramco)

+ Fully integrated global petroleum enterprise of Saudi Arabia (exploration,
production, refining, marketing, & Int shipping)

+ Leads the word in crude oil production and export
+ Responsible for about 1/4 of the worlds proven oil reserves
» Four refineries, ten gas and NGL plants, and three local joint ventures

* Number of joint ventures around the word in oil & gas refining &
petrochemical businesses (USA, China, Japan)

« Headquarters in Dhahran — Saudi Arabia
+ 54,000 employees (2 of 7 in training)

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. All rights Reserved.
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Pl @ SaudiAramco {0 osisoit

OSlsoft at Saudi Aramco

- Largest user of Pl and OSlsoft products in the Middle East
« First agreement was signed in 1996

« Approximately 105 Pl servers

« Utilizing about 1.7 million Pl tags.

« 2500+ of Pl clients

— PIl-ProcessBook
— PIl-DatalLink
- Pl-WebParts

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights Ressrvad
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Architecture Pl (symbolique)

@, OSlsoft

Data Flow

ans®
aguse® *a

e v
[| Corporate Central Pl
=N AP & other Servers

s
Remote ‘,.‘-,3. .
o . "
Sites %% 0
“""‘ ‘0. .o.
R o'. o
. . *
." 'o‘ .0' o
.'. .0 * -
R K .0° o
T )
AR R A ) ., o, &,
Remote Terminal Units (Instrumentation)
(RTU)
Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. All rights Reserved
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Architecture Pl (vue du ciel...)
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Objectifs autour de la proactivite

The need for good indicators

» Understand exactly what is going on

* Know how well we are doing

* Analyze the past (what happened)

* Provide feedback on current operation

« Support preparing actions/modifications in response to
changes

« Learn of potential problems that might need early actions
to be avoided

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. All rights Ressrved.
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Seuils de criticite definis

Predicting Failure Proactively
A 8 Leading Proactive Leading Reactive

g Ir ¢ |nitial Shift of Function * Potential Loss of Function

E .

)

%

Q

o

Dual Assurance
Lagging Proactive — [Lagging Reactive =~ ———
|, * Partial Loss of Function l7 ¢ Total Loss of Function
Time -
Real Time Information — Currency of the New Decade © Copyright 2010, OSl=oft LLC. Al rights Ressrved
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Tableau de bord conditionnel

(‘, OSlsoft
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Résume des bénefices observes

- w A EMAAIDY T

Summary of benefits

« Complete monitoring and management pro-active tools
« Possibility to add any new units with minimal modifications

« Impact on performance improvement means multiple millions of
dollars in additional revenues

« Solution’s template could be used for other
functionalities/applications

« The integration/utilization of OSlsoft tools removed layers of
complications

« No additional investment is required

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights Reserved.
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International Power
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International Power

IPR’s Capability

33GW

* IPR is a leading
independent power
generator

« 33.2GW (21.4GW net) /
capacity in operation %

« 3.3GW (988MW net)
under construction.

5 < Empowering Business in Real Time. @ Copyright 2009, Osisoft inc. All rights Reserved.
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Les utilisations de Pl en temps-reel (g OSlsoft

How do we use PI? ((, OSlsoft

Data historians are typically used to support the following key processes

Pattern Recognition
and Anomaly Detection

Graphical & Trend Displays

Trading

Alert Notifications

Condition Based

: Operational Shift Logging
Maintenance

Online Plant Performance Monitoring

14 Empowering Business in Real Time. @ Copyright 2009, Osisoft Inc. All rights Reserved.
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Les utilisations de Pl en ad-hoc {0 osiso

How do we use PI? ((‘ OSlsoft

Data historians are typically used to support the following key processes

Plant Capacity Analysis

. ; Under Performance
Dispute Resolution Investigation
Process Analysis & ‘

Optimisation Failure Analysis

15 Empowering Business in Real Time. @ Copyright 2009, Oslsoft inc. All rights Reserved.
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Les utilisations de Pl - base mensuelle ((Jﬁ OSlsoft.

How do we use PI? @ ostort

Data historians are typically used to support the following key processes

Environmental Reporting

Settlement Calculation

b= Efficiency Monitoring
(Invoicing)

Management Reliability Monitoring

Reporting (KPI's)

Plant Degradation Analysis Key Asset Performance Monitoring

16 Empowering Business in Real Time. @ Copyright 2009, Oslsoft inc. All rights Reserved.
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Les utilisations de Pl - base annuelle ((Jﬁ OSlsoft.

How do we use PI?

Data historians are typically used to support the following key processes

Final Settlement Calculation & Invoicing

Outage Planning Plant Capability Projections

Generate Plant Production Profiles

17 Empowering Business in Real Time. ® Copyright 2009, O5lsoft Inc. All rights Reserved.
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REEX1: Résolution de disputes

Pl as Data Source: Case Study 1 (J OSlsoft.

Net Generation U 1 & Net Generation Expected U1

Thermal Performance
Monitoring

* Proved to gas supplier that
gas flow measurements were

incorrect

» Gas supplier reimbursed > £1million

23 Empowering Business in Real Time. @ Copyright 2009, OSlsoft Inc. All rights Reserved
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REEX1: Maintenance prédictive {0 osiso

Real Time Integration - Case Study 2 ((J OSisoft.

Condition Based Maintenance
Aims
Optimise Maintenance Effectiveness by:

» (Changing planned maintenance intervals:

 From “time” based (e.g. every 3 months)
» To “condition” based (e.g. every 2000 running hours)

Benefits

« 1 plant reduced boiler maintenance costs by $120 000pa

33 Empowering Business in Real Time. @ Copyright 2009, Oslsoft Inc. All rights Reserved.
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Alyeska Pipeline
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Alyeska Pipeline {0 osisoit

ABOUT ALYESKA PIPELINE

AM%@«J%

« 800 miles long

* 48" diameter pipe

* 5 Pump Stations

* Marine Terminal

* 1.4 Million bpd operating capacity

* Logistics & Operations centers in
Valdez, Anchorage, and Fairbanks

Real Time Information — Currency of the New Decade © Copyrigt 2010, OSis0R LLC. Al g feserved.
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Evolution de la stratéegie de maintenance fg OSlsoft

Evolution of Maintenance Strategies

Effectiveness
4 Predictive

Model-Based
Learning Systems

Condition-based
Continuous

Automated Readings
Instrumented Automated Analysis

Automated Readings
Operator Rounds
R Manual Analysis

Manual Readings
Manual Analysis
Preventative

Calendar-based
Runtime-based

» Efficiency

Reactive

“Break-Fix"”
Run-to-failure

Real Time Information — Currency of the New Decade © Copyight 2010, OSisaf LLC. Al nghts resenved.
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Pl au coeur de la stratégie de maintenance (Q OSlsoft

23

«c el F1000E

Maintenance Strategies in Action

SCADA Network Maintenance Network

Maintenance
\ Instrument Instrument

1 Alarms Data Data
\ Reactive

Do J Operational J High Resolution

* All Asset

Automated Backlog

PM Preventative

ACE/AF Calculated Completion R —

I -

Events
“ Condition-Based
2 3 ! Monitoring y Corrective
Equlpt.nent i blubiubsteldih Work
Warnings (ﬁ AF/ACE Calculated Orders

Predictive J “ Alarms

Condition-Based

‘ Monitoring

‘_ Work Order
Scheduling

Real Time Information — Currency of the New Decade © Copyright 2010, OSisaR LLC. Al nghts reserved.
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PI-AF & PI-ACE, fondations du projet {0 ostort

s M EMAION E1000N

Analysis Framework & Advanced Computing Engine

* Foundation of our architecture

o Soad] DHuEemess Mkt | fom | V|
Lo ] [

» Model assets to Alyeska standard system /

subsystem / component hierarchy

» Re-usable structured logic for asset-based

Continuous Monitoring

~ Integrate disparate data sources

» Provides notifications architecture

» Platform for continuous monitoring of S i

similar equipment types

Real Time Information — Currency of the New Decade © Copyignt 2010, OSisaR LLC. Al nghis reserved.
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Bénéfices tangibles {0 osisoit

TANGIBLE BENEFITS

EDRC BENEFIT ANNUAL

SAVINGS

Regulatory Calendar-based PM Automation

DOT Valve Strokes — Reduced Field Man-Hours S400,000
Function Testing of Valves — Reduced Field Man-Hours $100,000
DOT Relief Valve Testing $50,000
Tank Level PM’s $35,000

Continuous CBM and PBM Algorithms
Unplanned Downtime Avoidance $350,000

Device Deviation Monitoring — Reduced Field Man Hrs $150,000

FIRST YEAR ANNUAL SAVINGS $1,085,000

Real Time Information — Currency of the New Decade © Copyight 2010, OSI0R LLC. Al ighvs resenved.
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(Jf OSlsoft
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Introduction

On an average day, someone on eBay
- sells a vehicle every minute
- sells auto parts every second
- sells diamond jewelry every
2 minutes.

"The foundation of our revenue is our
data centers..."

Dean Nelson, eBay
Dir, Global DC Strategy

Real Time Information — Currency of the New Decade © Copyright 2010, OSi60f LLC. Al ighs reserved.
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Une grande varieté de type et de sources de
donnees

s s EeMmAIOY F1DONT

)
{(J OSlsoft

Monitoring Requirement

as‘r:mcsl:r\c;ﬁ Sesmecally-braced
Treat _ Conbruous Video A ~—_E¢=‘5]\serm Rocks
Mechanical e S |
) P s ' i,' UPS 2-;((;“.9
Power, IT and goancionn . g o\
Security S W | D
as one A p
complete n ,.- i’ 4

system

: . '1 Redundant HVAC
4 (%, Controlled Enwronments

*~ Gas-based Fire
%/ Suppressions System

« Nearly 1000
devices

Secu ereac"'Li' Sin
+ Over 110,000 [ €® o

points - oy~
2) _, 2
On Premises LIP— .35 Server Operations
Secunty Offcers Monroring

Real Time Information — Currency of the New Decade © Copyight 2010, CSisaR LLC. Al nghs reserved.
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Infrastructure Pl chez eBay

s men10l £100%

Pl is an
Infrastructure

Electrical Power
System Devices

OSlsoft PI
Infrastructure

Building
Automation
System App

Electrical Power
Monitoring
System App

Business

App

Real Time Information — Currency of the New Decade © Copyight 2010, OSSR LLC. Al nghts reserved.
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Donneées électriques, mecaniques et IT (Q OSlsoft

Building the Monitoring System-
Electrical Network - 138KV to 110V

Primary distribution from the Utility

House systems

distribution Automatic transfer switch Backup generator

Critical power bus

UPS Mechanical distribution

PDU Cooling tower CRAC Chiller

Rack Using Pl SDK, Tag Configurator &
MS Excel and and Excell, we are
able to document and build

60,000 tags in 20 minutes.

IT equipment

Real Time Information — Currency of the New Decade © Copyright 2010, OSisof LLC. Al nighis resenved.
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Portail de suivi temps-reel ) OSlsoft.
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Duke Energy
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Duke Energy {0 osisoit

FACTS ABOUT DUKE ENERGY

- - i "
>

: ”

150+ years of service

1\l
i

« 4 million customers e,
e Fortune 500 -
 $50 billion in assets e

« Stock dividends for 80+ years
 Traded on NYSE as DUK
« Dow Jones Sustainability Index

|

Real Time Information — Currency of the New Decade © Copyrignt 2010, OSisoft LLC. Al ights Reserved.
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Le probleme: Insuffisance de reactivite, de
tracabilite et de visibilite

)
{(J OSlsoft

The Problem

- Bad weather causes customer power outages.
« Outages must be tracked during an event.

« Outages > 50,000 must be reported to regulatory
agencies.

« DOE-OE-417 Report — Must notify DOE within six
hours when outages > 50K and is sustained for 1

hour.
« Copies to NERC and SERC.
Real Time Information — Currency of the New Decade & Copyngnt 2010, OSisot LLC. Aliights Reserved.
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La solution: Mise en place d’une

infrastructure temps-reel Pl

« mmEOoIDY

THE SOLUTION: AUTOMATED

(2006)

« Utilized Pl for managing this data

« Data from ORACLE feeds into Pl every 15
minutes

« Data is displayed on Duke Energy’s Internal
Portal using Pl WebParts
— By State
— By County
— By Office

Real Time Information — Currency of the New Decade © Copyrignt 2010, OSis0® LLC. Allrights Reserved
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Visibilité en temps-réel du terrain aux
terminaux mobiles via PI

(J-‘- OSlsoft

THE SOLUTION: Mobile

« Currently 43 users receiving customer outage data on

four types of Blackberry devices
— 8830 World Edition
- Storm
— Tour

— Bold

|

Real Time Information — Currency of the New Decade © Copyrignt 2010, OSisoft LLC. All ights Reserved.
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Résultats ((Jﬁ OSlsoft.

RESULTS

« Eliminated around the clock staff to chart
customer outages during storms

« Data available immediately via company
portal to anyone that needs it

« Multiple visual formats available via Pl
WebParts

- Data now available 365 days per year, 24x7

Real Time Information — Currency of the New Decade © Copyright 2010, OSis0f LLC. Allrights Resenied.
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=
Renswalbles
U.5.A Europe
Senerglion copacity Genercgfion copacity

1,556 MW 2,290 MW

Erergy generated (2007)
2,003 ZWh

Energy genercted
1,957 GWh

& |

Brozil

Fortugal

Generation capacity Generafion capacity

1,044 BAY @003 MW
Electricity distibution Electricity distibution
12,731 GWh 23,129 GWh
3,284 thousand customers 4,067 thousand customers
Sos distribution

188 thousand custormers

) OSlsoft

Spain

Generglion copacity
2978 WMWY

Electicity distibution
4,911 GWh
&23 thousand custorners

Sas supply
494 thowsond custorners

@2008 05lzoft, Inc. | Company Confidential
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Le dilemme
What is ourmain goal"é' |

-
:? Q(Mglobolonefgy network (J)edp
Moving from each one working by itselfto everyone sharing information and working together
®@ ® ®
N

F ik >,

&% A Indieaiors

i

7 Peia Networke.

el
DCST DCS?

5> N
Systern 1 DCS 1 Systern 2 Systern n
~ & Y =

wwwlvisquinta.net
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L‘EDP way (‘, OSlsoft

-]
Skipper 5 oy
global energy network (J)edp

Promoting the Evolution, Modernization and Consolidation of EDP
Information Systems

Sharing information between EDP collaborators

Promoting world wide data access

Providing on line operational data to all EDP collaborators

Promoting networking between EDP collaborators

Growing and spreading knowledge

Spreading the EDP way to new EDP plants

OS|SOﬁI. @2008 0§lsott, Inc. | Company Confidential 15
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Le choix de PI

@, OSlsoft

b Sl(. Reguirements
’ wglobalone!gy network (J)edp

Open system Scalable IT state of the
art
[—---«’I .‘-“: 1 8 =
s el
... on budget and on time
Easy Universal 4
=
o $
: d , /
l~ _‘.‘_3\.‘.1 \ %
R = | ) >
OSISOft. @2008 08lsoft, Inc. | Company Confidential 16
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Socle commun au service de toutes les
divisions

@, OSlsoft

=

Business Model )

’= Ski
: wgobal energy network (J)edp

“Codepit Produgdo”

‘( Hidricas N Ambiente )

50

Outsourcing - Logica

Portal SKIPPER
Critical Software

4

Coe D)

( Extilacks Ofclak )

)

( Gestho Resklos )

G
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Arake EpbagH (Analke Expma;&o) ( Qrakladk A )
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.
\ ( Portal- WEB
O R

[Real Time data acquisition - OSIsoft]

[

Field connections

EFACEC, ISA, SPIMAC; LOGICA ] [

Preces so nduatrial - sixtsmas de Rquitigdo de Dadas & Canfola, Scadas, ete... ]
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Une vue exhaustive de la performance (Q OSlsoft

7~ Ski
: mglobol energy network (J)edp

os'SOft' @2008 0SIsott, Inc. | Company Confidential 24
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Une large variété de calculs {0 osiso

Performance Equation, Totalizer and ACE (J OSlsoft
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Détection en temps-réel de <
. <« OSlsoft
dysfonctionnements .

Applications - Boiler leakage (,;' OSlsoft

B (0P - SRIPPER {v2 1R A0) Predectien Synoptic Pages - PTSNOGSITE 16 - Detnccdn Fuges Caldeina - Micrasolt internel Explorer

= Incroase our ability to detect in real
time malfunctions or non optimized
operational conditions.

11 ‘? Empowering Business in Real Time. @ Copyright 2003, OSkzoft Ino. All rights Rezerved.
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Déetermination de la duree de vie effective
des equipements

(Jf OSlsoft

Applications - Remaining Life-Time (, OSlsoft.

Vida Restonte

Dato d# ik 0I0208 oM

Datx de Fim HO5X00 0000m

= Dovelopment of tools to support
power plant equipment operation
and maintenance.
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