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Vi Turning Insight into

vV%XAVA g g _

VAV VAV Action

VAVAVA

}X#X#VAV Presented b;/
Don Smit

\/\ 4

VAVA OSlsoft

\WVAY

WY A

Vv AV
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VAV |
AV \What we have been doing
}VA
« Highlights of the Pl System

— Scaling

— Reliability/HA

— Portal, rich client

— Partners
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Insight tools

« Trends
» Analytics
e Context, Pl AF, Pl Batch
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ANEA YA

N * Data
/ — Connectivity
; = SeUNeks « Information
— Data Access _
— Analytics
— Trending B ]
Tur e 1INSIght
— Reports
.  Insight « Action
I n to a — Humans — Autonomous
— Models — Workflows
— Systems — Schedule
— Hard work

© Copyright 2011 OSlsoft, LLC A



Entergy's “big catch”

Entergy christened its Performance Monitoring and Diagnostic Center several
years ago to leverage the expertise of its most senior operators and tech
nicians across the company’s entire fleet of plants. The center also makes

...Lowers Boiler Gas Consumption

ability by identif]

ages. The center

last year.
By Dr. Robert Peltier, PE

ntergy has a long history in pl

E formance monitoring, beginnii
the first implementation of its
tions Information System (OIS) ove
cade ago. The introduction of market
tition for reliable, low-priced power
drove the investment in new data co
and evaluation tools at the plant leve!
About the same time as the OIS wi
duced, Entergy embarked on a best-
ation of its entire fleet. One n

routine plant operations 2
reflect the industry s long-term readji
1o a market-driven power supply
bottom line: Plant staffing wa
minimum levels during those carly
market competition.

The OIS at the time was
driven program used to fa

Entergy’s PM&DC goal
and objects

Establish monitoring and diagn
standards and processes that wil
verage Operations Information Sy
information and achieve increased
efits through:

Before

m Earlyidentification of changesine
ment physical, thermal, operati
and environmental performance.

m Improved ability to mitigate de
ing equipment condition and
performance,

m Improved ability to maximize
value, considering current
opportunities.

® Leveraging expertise and techno

m Enhanced teamwork.

o6 ? Y POWER | October 208
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\VAV
AV Business are faced with challenges

VA
y

* Production and operation costs
« Sustainability in all aspects of their business
* Respond to customer demands
* Innovate on products, operations, marketing

« Act on emerging opportunities

© Copyright 2011 OSlsoft, LLC A
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VAV
/AV. Today’s Business Faces
VA

y

« EXxponential quantities of data

* Need to respond and make decisions in real-time
» Global demand and competition

» Rapidly changing technology

 Areyou listening to your data?

© Copyright 2011 OSlsoft, LLC A
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W#V

(@. P System 2010

Pl Notifications

g &

Pl Asset Framework

Totalizer

ﬂ‘:-_q

Real-time Interfaces

Real-Time Data Custom Data IT Data Relational Data
DCS / PLC/ SCADA / OPC APIs / SDKs IT MONITOR OLEDB / ODBC
HISTORIANS / INTERFACES SQL SERVER /
ORACLE

4% Pl Analytics &
PI ACE

Web Services

SOA / EXTERNAL DATA

LEGACY APPS

Windows Integrated Security

64-bit product

|
t —
B

Virtualization

)
A [

R
Windows Server2008
Hyper-V"
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}X#V Smart Grid Enabled by Real-time Data

m — : . Asset Safety & Compliance
Optlmlzed Asset Operations and Maintenance = Environmental data monitoring and alerting

Asset operating conditions m Wide Area Grid Monitoring -Phasor monitoring of
Enterprise-wide access to all real-time operational data Transmission Lines

Fuel Optimization Asset
O wﬁ Owners
\____:/

Transformer Load Monitoring
Asset

Managemer 7 _

IIII‘

Condition Based Maintenance
from operational data across Fuel Vendors
Generation, T&D and Renewable  Trapspoft

_—
. "';\‘/

O &E-ia Production

Management
Productlon Transmission System
. - Opergigy Energy Portfolio Management

— @

T m Support trading and ISO boards for overall

Asset Visibility & Performance demand response data analysis
m Operation decision support considering technical constraints as well
© Copyright 2011 OSlsoft, LLC A

?Rl External

Services

demand and economic data



Energy Delivery  Energy Delivery +
Energy Information

TIr Management

CISCO
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Potential data growth from Smart
Grid —including home networks

300 Terabytes per year of
meter data by 201

100

E;[eregcetPomtD .
50 ’s Customer Data
ﬁ\_ Warehouse today - 1TB

———————e
% © ol Q ~AA 1 AD
B O K N N N AN

Terabytes Per Year

AMI and Smart Grid will increase the amount of measurement and control points far
beyond anything we have today. How can we leverage this data to compete?

© Copyright 2011 OSlsoft, LLC A
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y

2013
o

There Will Be

}X#V Proliferation of People & Devices
ONE TRILLION
Devices Connected to the Network,

\/ N
upirom 35 BILLION in 2010 [ |18

IIr
CISCO Cisco IBSG
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gepicting tne commana cventer at oadudl Aramco

http://vimeo.com/2463494
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JAVAVAY

\VAY
AV Saudi Aramco
\/'\

y
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CHE

‘q FERRECEEREDE)
EE—REOQ & Bk gazzana

Pl System Clients — Visualization Tools

B P| ProcessBook - [AMACMAIN. PDI*] K

B Edt ew Jnoert Took Draw Arange Wndow beb

v B rrsm g ael HO5A - F oaion
A 8 C 2] £
‘ 1 g A |
Tucson Houston

3
4 Timestamp 8309 FG903 B555_FG120 B210_FGOOS B235 FGI93‘
5 20Apr-1014:33:18 D ooeson_alw 2982101

6 20-Apr-1014:28:18 [[B8.5293427 [STNSHEESE 67 ccc4003 [HOIES0SEEE
7 20-Apr-10 14:23:18 fb7.4987488 b7.4337463

8 20-Apr-1014:18:18| 59.8875212 [RMIISIRY 63 6964607

9

20-Apr-10 14:13:18 65.1665263 [NEEI0EES> 83 4219708 -51

10 20-Apr-10 14:08:18 [ifill 5963475 [NESIO0NSS > [ 2554004 [SANSISEEE
11 20-Apr-10 14:03:18 il 1519775 [ESHEEEE 18 65 0169907 [ESNTINNE 1
12 20-Apr-10 13:58:18 | 66.2422104 [HOH0N: 53 8. 7173 535 [HEEESRE 56
13 20-Apr-1013:53:18) 65.6886215 [HOIAS0027 [§7.8529193 ISR s«
14 20-Apr-10 13:48:18§66.0907593 [NEEEEIEES 64.4166459 [HSNITESTS
15 20-Apr-1013:43:18J67.3596244 [EEIISISES4 60.1664429 [ENINSI0R:
16 20-Apr-10 13:38:18 J§8.3992844 [SEIGISEEEN 645003616 [NESHEINTE
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California ISO — Monitoring Center
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Context-based Displays using Pl AF

Weh Part Pages - 01-Montreal - Windows Internet Explorer

M= B
w [E] httpy/ 2003 REWR22 eb e 20Rar % 20Pages/0L-Montreal aspx =l #2) x| [ 600ae (2]
File Edit “ew Favorites Tools Help
{; Favarites | {5
(€ web Part Pages - 01-Monkreal | | - - [ p=h - Page - Safety - Took - (@)~ >
. =
01-Montreal
@ Production (Mwh) v

@ vertical Trend

2 Hour(s)

10/7/2009 11:38:48 PM 2 Hour(s), 10/8/2008 1:38:48 AM

@ RiTreeView @ Xy Plot
$ 01 - Montreal
@
ﬁ: Generator2

® RtTimeRange
Start Time
*-zh

]
End Time
*

= - 10712008 11:38:48 PM 2 Hour(s)
sty | o« w

10/8/2009 1:38:48 AM

Done

’_l_ ’_l_ l_ ’_ m |J Trusted sites

[“a - [®io0w -
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SUNDAY

http://www.youtube.com/watch?v=vWvh9xI-0Zo
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VAV

AV Complex Event Processing (CEP)
VA

Streamlnsight

Event sources

/
" ety -
¢ \
-1

Web servers

Event stores &

Databases

O Visual Studio

Streaminsight Application or Hosted Query

NS

Stock ticker, news feeds

Input

Adapters

Streamlnsight Engine

Standing Queries

Output A
Adapters

Event targets

o

1 Pagers &

+’|  Mogitaring devices
,> KPI

Dashboards,

>
./
I
=T

Trading statlons

R

Event stores & Databases
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VAV o |
AV Customer Use Case: User Scenarios Time Window

‘ Refarence data containing
Event notification Limit Values
(atarms) \ i
Boundary Database
*ix

y

CEP Solution

Alerting System

Low latency stream data
for CEP engina

Data Historian
Process Data Source : "

Detect pattern-based process data events (e.g. limit exceeded) in moving
time windows and report the non-conformance immediately
© Copyright 2011 OSlsoft, LLC A



JAVAVAV _ _
}X#V Customer Use Case: User Scenarios Data Quality

.

Diagnostic informaton ROBMS
written to RDBEMS

Reference data containing
/ Limit Walues -\
LD

Boundary Database

Event notification

{alarms)
g
-

Low latency Alarting System
Straanm dala “cleansed"” stream data
to CEFP engine

E written to Historian

Device Interface Historian

CEP Solution

Process Data Source

Analyze high speed process data and associated diagnostic information to
identify suspect data; call routines to “cleanse” suspect data and output the
processed data and diagnostic information; recognize critical events that need to
be passed on immediately.
© Copyright 2011 OSlsoft, LLC A



JAVAVAY

WAY  Microsoft Power Pivot

AY

OSilsoft / Microsoft Bl Stack

7 SharePoint

Server E

Pl for Office 2010
System 2010

Multidimensional Data “Cube”
Dimensions b
TJerminal Senten
Clemont
Great v | s .
Plae anma S 1ides
SQL Aralysis Serwic Region e B
soxaepon:g Sevices e ol —
Midwes: | SI% | maT | s
P1 OLEDS Enterprise 2010 S | = | som
Contrad | S o | o=
Pr AF Time Hour Monch Shift ...
| Multidimensional Data anarysis
rresting
Operational Intelligence o
Fuel Gas
— R Y e S
S gy 0o - -
—perd =y anee
Rl - e . s Az
S aTe sow — — -
e mom R
- —— - aime
-—cen - Lea e
S - - P
s o B ]
o — — es Lane - 2.

Multidimensional Data Analysis

= Optimized, memory-resident data “cubes”™

= Scorecards, reports, pivot tables and charts

* Traditionally, a server-based, IT project

= Now, self-service Bl for the Information Worker

= Enables Operational Intelligence

it e Storage Tank

T.ass

Facts

Net Volume (BBL)
Product
Value (S)
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JAVAVAV
VAV

Multidimensional Data Analysis Product Inventories and Valuation

= Optimized, memory-resident data “cubes”™

= Scorecards, reports, pivot tables and charts
+ Traditionally, a server-based, IT project

= Now, self-service Bl for the Information Worker

= Enables Operational Intelligence

—
— Hnnnnnmm,
— e SERRIRRRAARRERAIILNG

33311

||

I
¥

Operational Intelligence Operational Intelligence

= Fuel Gas
_—
- jovatrmituly pe—— Tany Combe
pre—— oo a D &k
e trg—— 88493 - - L
— aane e -
e - a
- e T o s
e mom oms
- — - S
pe— e e
t—— sar rans A
- s e
o — - e e 2=
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{#X#VAV Customer Use Case : CFE

/N4

VA
y

Pl AF Hierarchy

uilt Complete Hierarchy

or Area, Central, Type of Generation Unit

Cube Structure End Users PowerPivot Reports

S X = Internet Explorer 8
Dimensions o Tecnolagy
ic

e — reno:_u - _ e Silverlight — :
P WE’ - - office 2010 AT

R s = PowerPivot for Office 2010
Reglon BCS Thermo-
Ele. = PISQL Commander
Norte Net Power e Pl System Explorer 2010
Central Generation (kW)
E o1 02:00 03:00 Gross Power * PiDatalink 2010 - L L L l‘
- Generation (kW) =

© Copyright 2011 OSlsoft, LLC A



JAVAVAY

4
L%A Pl System
y

SharePoint Site Implementation

Customer Use Case : CFE Sharepoint, PowerPivot with

T TR

Report Gepefation'

ENERGIA BRUTA VS ENERGIA NETA
2000 - 2010

\l'

M

s i t £ i 1 3 Biwi
-t | 1 11 § } '
—

(TR ;“;1

I
|

Report Generation

ENERGIA BRUTA VS ENE

— — - -—
p— P
-

==

|

Tangible Benefits

Providing business awareness
Incorporating business process knowledge

o3 a year if operation availability of cne unit improved by

(S * 28 hours/day * Max. Dificiency Generating Unis
Taking Petacatco Unit 7 (U7 PEO] with masimum efficiency of 640 MW

CM (1320} - CI (S48} = 772
s @ rerainag 73 hes wath mergeats dhide by 78 u
750 * 24 * 640 = 11 520,000 SMX pesos
By L NETONIR v INITY OF e RI-Frs ATEOT LT Doy 1% OF The pear |
42,088,000.00 SMXN [aprox. 3,446,557.00 SUSD|  **"CFC has 775 generation units® ="

165 Byl The savings
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VAV
AY In-Memory Computing SAP HANA
VA

Using the EERM to Improve Production

V' EER
Opponuqnns

i : R in 53t o
B ST~ s <
Seor i N
oot i ERP resource:
~r R nvolved i
Turning optimization
S - P e e L optimizath values and framing
- , . conditions into Change
o e— T 1§ . - Gor.maID.ah . 2000 |l.llh
0 lh
—— . R — (hereeravasutannhon
e e o — o Real Time Data
. - froen Shop Floor
— 2 and Facilites

Smart MeterData “J®

. ERP Data
ot o oot Assets, Facilties Org
e —— Producson. Proc

. —— - v
e \_Updlfted

dERP infq '@n tign (Rescurce Cost/ Usage, Production Counts, Supply Contracts, )/

Paaat

_ _ SAP EERM for
Centrica Customer analysis OSlsoft Pl System Energy Management

Meter data for OSlsoft
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VAV Turning Insight Into Action
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WAV  Refinery Operations




JAVAVAY

VAV
AV Pl Coresight
VA

y
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Pl Coresight Minimal Client
Footprint

LCD Panel §?T\7érlight‘

Can be standalone

or combined on
another machine

Pl Server 2010 | g A Smart Phone
, Pl Coresight .
.....| ApplicationServer [ O
Tablet PC @
Projector

Data Collection & Buffering
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/N4

WA Real-time Data maps to Sustainability

By balancing social, environmental, and economic risks and opportunities,

"' sustainability

you can reduce waste, save money, and more importantly, protect your brand.

Executive
Management

Environment, Health
& Safety

Operations

Supply Chain

Product and Asset

Consumers

T

Benchmarking and
Analytics

Environmental
compliance

Facilities Energy
Management

Traceability and Recall

Product Quality

Residential Energy

Green IT

Process Safety

Production Energy
Management

Green Logistics

Asset Management

OSilsoft Pl System

Smart Grid
Participation

Water Management

Carbon Management

Product Carbon
Footprint
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Genentech Transforms Data with Statistical

VAV
/N4
}VA

Summary Statistic Example 1: Filter Fouling Issue

Modeling

investgated 2 SUMMary
STAUsUCS tracked for 2
ChromacograplTy process soep
fess Cycles Used v Colurmem
Msax Oustet Pressurs for ast 2
T RegT =300 runs
Dbserved the pressure ssue
only occurred when Resin
Cyzles Usecd less than
]

Uising this information
PEriOrmed & T T ar Late
arabysis 1O Bt vatisbies thet
had an effect o Column Mas

e e

Louvn

/{_ —_\\.
‘l’ - '\

o.lnlng“—_
/»‘
- -<‘

Y
' -

Y33 e s aiig

W i L

-
s .
-

Summary Statistic Example 1: Filter Fouling Issue

Tablo 1: Pmramotes Estimatos

Resin Cychs Uses
Lactace Concentration

Harv Unifu_CENT_ X474

The Input varable:
around 5% of the
in the Max Outler

——— ——— T—
0049276 00066881 -7.38
02178576 0080732 3.59
0.7351531 0 2sasss 283

2 __ | <seor
0.0005"
RENE S _| osose"

Enabling Manufacturing Summary Statistics Analysis Using the Pl System

This s » pood vl exsmpie
of increase process varmbiity

oS!

Shifts in Process Step Performance

Lactae Cons
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Thank you
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