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}ﬁ Infrastructure: Characteristics and Expectations

A Real-time Infrastructure Delivers Opportunities

y

« Valuable — delivers a recognized
Electrical Power Communications benefit

 Reliable and Secure — always
available, safe and trusted

 Accessible — adaptable to
innovation, easy to use

« Contextual - organized to be
effective, efficient, and extendable

« Sustainable — must be able to last
and adapt to change
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/AV. What is The Pl System ?
VA

y

The industry standard in enterprise
Infrastructure for management of real-time

data and events




A A Making available data from many sources, most often databases.

VAV |
%X Aggregation — Pl System Data Infrastructure

) 1ISA S95

'(t‘ OSlsoft. P| System

-

Pl Data Access

Q @ Pl Server Pl EF
i(‘ OSlsoft. R D e re Downtime
Batch =
Batch Continuous Discrete
Control = Startup



X#v Turn Real-time Data Into Actionable Information

THE PI TECHNOLOGY GIVES THE POSSIBILITY TO PUT IN PLACE BUSINESS SOLUTIONS

PROBLEMS TURN REAL-TIME DATA INTO ACTIONABLE INFORMATION RESULTS
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ENERGY AND
RESOURCES
MANAGEMENT

CONDITION-BASED
MAINTENANCE

KNOWLEDGE
TRANSFER AND
RETENTION

PRODUCTION
OPTIMIZATION

COMPLIANCE




JAVAVAY

}X#V Typical Architecture:

Enterprise level

BUSIMESS SYSTEMS

PORTAL SERVERS

bag
=

ETWEBPARTS

i

EHTERPRISE

APPLICATION SERVERS

MORE CLIENT APPS

MOBILE CLIENTS

WIRELESS

> @ OO0

P J@ f(@ 4‘@

i,
EMTERPRISE DATACENTER

i,
BUSINESS METWORK

Various Facilities

Enterprise IT Business Connectivity




The OSlsoft Pl System is the highly scalable and secure real-time and
event infrastructure that connects people with the right operational and
manufacturing information at the right time in order to analyze,
collaborate, and make smart decisions
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DELIVER VISUALIZE

The Pl System collects real-time data from multiple sources every second, minute or day
and stores the values forever.

» Measures and aggregates a broad range of data types
 Handles both time-series data and events
« Secures the access and transmission of the data

« Data collection redundancy and high availability

The PI System can connect to more than 450 different systems




VISUALIZE

Relational

DCS SDK OLEDB Elect Meters
PLC ODBC/JDBC Gas Meters
SCADA ORACLE Water Meters Interfaces
OPC SQL
rd
Enterprise Gateway UFL MCN Health Monitor
SOA Manual

HTML




The Pl Server can

« Archive the data and keep it online for decades

Store and retrieve the data efficiently

Securely control access to the data

Distribute the data to client applications

Expose the data supporting standard communication protocols




RioTinto Alcan

#V The PI Server: Historize!

19.23 year & System #104

D1/01/1990 12:00:00 AM |05f25[1 995 11:41:36 PM_] 19.23 Year(s) 03/20/2009 9:57:16 AM
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AV Compression

VA
e Raw values
Aﬂﬁf%ﬁ fegsion

y

Temperature

Time




AV Event Storage
VA

Archive and
Annotation Files

Event Queue

Snapshot Table
Point Database

Tag Timestamp Value Questionable Substituted Annotation
Where ? When ? What ? Quiality ? Changed ? Add. Bit stream

Event :=
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}X#v OSlsoft HA Technology
N/
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System
Management
Tools

Thin Clients: RtPortal, PIWebParts,

Configuration Primary .
Changes Pl Server ﬁﬁ Pl Server(s)
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Data Buffering
Services

Pl Interfaces

Data Buffering
Services

PI Interfaces
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COLLECT HISTORIZE | ANALYZE

DELIVER VISUALIZE

Create and store your asset hierarchy

* Provide easily understood asset and attribute names for ease of use
* Link to multiple data sources

* Provide a platform for analysis or applications

» Securely control access to the data

 Distribute the data to client applications

» Expose the data supporting standard communication protocols
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}X#v Pl Server — Time series data and Tags
VA

y

Tag1l

g2
Pl Archive

g3

Tag4
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VAV Assets help you find the right Tags
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VAV Event Frames help you find the right time periods







AF 2.x HA Collective

Explorer PI Notifications, AF-based PI Clients

(WebParts, ProcessBook, DataLink, etc.)

. DK prary

AF Server Collective

Secondary Primary Secondary
Health Status Health Status

SQL Server
Replication

SQL Server
Replication
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More details will be in the talk

Do*More with Less” using Pl AF & Pl Notifications



y

Convert real-time data into actionable information
« CEP (Complex Event Processing) & Post processing

« Equations, calculations, aggregations, filters, business rules

Monitor business & operational performance in real time




ANALYZE Convert real-time data and events into actionable
information. Measure and improve business performance.

Combine data elements together
Aggregate totals and averages
Filter out irrelevant data.

Includes both configured and
programmed analytics

Enables organizations to continually
improve by analyzing data and

obtaining insight into their operations.

BATCH ID PlAvG| [Pimax| [PIRANGE| [PISTDEV
MP_ 20090911 115632 172.6 | | 205.6 58.5 13.6
MP_ 20090910 204531 316.9 | | 266.9 100.2 26.5
MP_20090910_170536 102.5 | | 230.0 197.2 36.4
MP_ 20090910 160842 188.3 78.4 21.6
MP_2009090S_220449 328.4 196.3 56.2
MP_20090903_153813 256.4 | | 289.0 87.5 18.2
MP_20090908_142545 291.1 | | 327.9 63.8 14.7
MP_2009090S_132727 338.1 | |l3721 81.7 25.4
MP_20090902_171845 129.7 | | 292.2 | [
MP_20090902_153523 1845 | | 251.6 143.0 35.2
MP_20090901_204325 363.5 | [‘209.4 97.4 23.4
MP_20090831_194329 361.8 55.4 13.2
MIN AVG MAX MAX MAX
32.3 252.8 | | a26.3 260.5 88.1
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AV Pl Analytics — Componegs and Functionality

@

VA

y

(S
‘,
Cciaions [l v ased
i — Schedule  User Configurati
Totalizers G

Performance Equations

(T
Alarms/Statistical Quality Control @ =
Advanced Computing Engine 22,

. Programmed
Pl for StreamInsight R

B

Asset Framework supported Analytics*

* Future products

Pl
data

Non-PI data
o

Vistial studio

y
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HISTORIZE

Pl Notifications — deliver exceptions
to humans or push to other systems
Pl Data Access — allow applications
to pull data from the Pl System

« SQL Data Access

 Web Services

« OPC Servers

+ Software Development Kits

ANALYZE

=

DELIVER

o

VISUALIZE
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JAV Pl Data Access: The 2010 Wave
VA

y

SAP NetWeaver L e e
BizTalk Server g SQL Server

ZE55. maximo Q AnaIyS|s/ Reporting Service
GS ‘V M crosoft®
= ')] T I B CO Sl'R/erllght Sha re PO' nt

java The Power of Now™

P1JDBC Pl Web Pl OLEDB P1 OPC DA/HDA
2010 Services 2010 Enterprise 2010 Server 2010 OS!SoMSBRS
(8 e
Time Series Data

y



http://www.oracle.com/index.html
http://www.sap.com/index.epx

AV Development = Runtime
VA |

y

VCAMPUS

Pl System
Access —
GRLY@

AFTimeRange tr = new AFTimeRange(new AFTime(tex
AFvalues wals = _afDB.Elements["Pumpl23™].Aattrd

lstvalues.Items.Clear();
foreach(AFValue wal in wvals)

i

lstvalues.Items.Add{val.Value.ToString() +
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JAV. Products Covered by PSA

VA

y

e (OSlsoft SDKs
— PI SDK
— AF SDK (includes AN/EF SDK)

* SQL Family pj oLEDB Enterprise
— PIOLEDB

— P1JDBC
— P11 ODBC

« Pl OPC DA/HDA Server
« Pl Web Services
« Pl API
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ANALYZE DELIVER VISUALIZE

The decision makers can use the well-known tools like:
« Just Internet Browser with Silverlight
« OSilsoft Pl ProcessBook
« Just Microsoft Office environment Microsoft Office Excel or Microsoft Office SharePoint

» SAP Enterprise Portal

The Visuals stimulates the creativity and gives solutions to end-users for solving
business problems.
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AV Pl ProcessBook
\/'\

y

«  Draw intuitive graphical diagrams and,
include live data

* Make one diagram refer to many
similar units or assets

« Easily trend data
* View annotations to data points

* Intuitive “status” indicator displays
health of data on the display

* Large symbol library included to make
drawings quickly

« Import graphics for customized
displays.

4l PI ProcessBook - [WellHead]

ﬁgile Edit View Insert Tools Draw Arrange Window Help k
A H BB hE a =R =T
A2l NOE O CEa Y O 6 % 5 S

a2 & & <st his

-8

x

+  [Emy26/2ma

= e CAUCdorsyWelHead.pi M ARRT BTN

72009 B0 @ B b

Element Relative Display s X Well4570

well |

Elements of Interest

Group by [7] Template

L==t Acid Wash

1#16/2003

£ -]

M ame | Diezcription Categomy Ut | Head KRls

@ Wwell2345
@ WelZ348
@ welZ347
@ weld5e3

b=

B
o
BATAEIE 0B AN

5
BHP000 8:08:00 PM

5

(o




AY Pl DataLink + Excel

Pl System Add-In for Microsoft Excel

- Create interactive reports and analyses in a
spreadsheet

2010 + PowerPivot

- Worksheets update
- Worksheets can be published
- SharePoint workflow integration

Al Data -~ Sheetl .~ Gridhet Meters .~ SSM Meters -~ ¥

| o1 1o URiREpoT: BEE]
fA] Ele Edt Wew Inssrt Format Tools Dats  Window BI PI-SMT  Help ype & question for help = - B X
LT e (3| s E OB @ i aal = 10 'IBIHIF”LL—'H$:/_. » TR | iE SE| e - B
T e 1|, ¥ Reply with Changes..._End Rev B I/E% [= R A First 96 meters - Microsoft Excel
E2 - # Unit 1 Home  Insert Page Layout  Formulas Data Review  View Add-Ins [ @
[ =
o 2 @ @ Insert Trend ™% PointID to Tag [ Module Browse ~ 7 ] Settings
Start Time i T Py > @& Tag Search ~ || " Attribute Mask to Tag || B Allas to Tag 4 apout
=t - Current Archive Compressed Sampled Timed Calculated Time P - Update
i Value value - a T s ata - Filtered - || 9% Connections || £ Tag Attributas &7 Property ta value
ective Date
Module Name \OSIHydroElectriciSanLeandro\GeneratiomUnit 1 Single Value Multiple Value Calculation Tools Tag Infermation Module Database Update Resources
piserver2 Al I~ |
Current Value B S D E E S H
T GEN UNIT1 MW 1 1
[l Frequency L GEN UNIT1 Frec 07-Dec-04 09:01. N Daily Statistics Report
12 Sometning va, Something Else Time SL.GEN.UNITL.MW  SL.GEN.U 3 SilverSpring_1ND 73421000E
13 Number of Values 43 a July 21, 2008
14| o0 19-Nov-04 16:26:37 144.77 Interval Data Interval Data Interval Data |Interval Data
[ 15| Y 19-Nav-04 16:31:14 144.92
16| 008 — 19-Now-04 16.35.37 144 97 Energy Total Energy Energy Energy
17| cous 19-Nav-04 16:39.22 145 14 5 (kVARh) (kWh) (Vavg(A-N)) {{(Vrms(A-N))
lg o0 M :g zw g: 12 :g gg ::: gg 6 |Registers Snapshot Value 20-Jul-09 00:00:00 | X 0.3000 IEENNZ45.70 B 244,70
i =N 19 Mo 04 16149 62 111 es 7 |Cumulative Demand TOURateA (KVAR) o :00:00 | o. 0.2640 I 24410 Y 242.50
57| ®002 19-Mav-04 16 63 37 145 16 & |Cumulative Total Demand TOURateA (kW) 0 09 02:00:00 0. 0.2520 I 244.00 8 243.90
22| s0.00 19-Nav-04 16:56:37 145.04 B} ng Energy TOURateA (kKWARh) 27.18662453 :00:00 | 0. 0.2220 I 54450 JN 243.70
X1 - 19-Hav-04 16:58:07 lad.ai \g Total Energy TOURateA (kWh) 350.0093384 09 04:00:00 | o. 0.2140 ING45. 10 SN544. 40
24 19-Nav-04 17:02:37 144.97
25| oue 19-Nov-04 17.06.22 144 95 :00:00 | o. 0.2000 BN 24220 @ 242.70
26 4,43_% 19-Mov-04 17.07-07 145 20 :00:00 | o. 0.1950 8 242.100 240.70
27 5584 19-Mov-04 170922 144 92 S
o5 - Pofonds e e - 20-Jul-09 07:00:00 | 0. 0.2500 I 242.0088 240.50
29| 992 19-Nov-04 17 16 62 145 36 - :00:00 | o- o -30
30| sem0 19-Now-04 17-2037 14516 :00:00 | 0. o.
a1 14440 14460 14480 14500 14520 14540 14seo | 19-Nav-04 17:23:37 145.25 20-Jul.08 10:00:00 o o
Bz 19-Now-04 17:24:22 144.87 — u :00:00 | X 5
33 19-Nov-04 17.29:10 14511 W KVARR :00:00 | o- o
34 19-Nov-04 17.31.07 14533 — T 20-Jul-09 12:00:00 | 0. 0.
35 19-Mowv-04 17-33:22 14503 ‘ 20-Jul-09 13'UU'UUI 0 0
36 19-Now-04 17:34:07 145.25 . o . .
ar 19-Mav-04 17.36.37 144.97 1193 35 4, THSEE kvaRh 20-Jul-09 14:00:00 | a. 0.
4 4+ MM\ Sheetl f Sheet2 [ Sheet3 / w1 18 21 235 55 20-Jul-09 15:00:00 | 0.1 0.
Ready 20-Jul-09 lﬁ:DD:DDI 0. 0.
0. 0.




Providing tools to create visual summaries of the data to alert decision makers and call attention to
mv the most important information of the moment.

{%’ Visualization — Pl WebParts & Microsoft SharePoint

RefineryCo
' Casper Refinery

@ Refi 5 @rp Per to Pl @ RiTi F}_J More Eyes on PI » PowerPivot Gallery » Fuel Gas Utilization and Benchmarking Report.xlsx
efinery Processes > rocess Performance to Plan hs imey
RefiningCo q Micrasoft Excel Web App
=N i WAFinnyH
&/) Measurement . Target  Units % Below %% On % Above = (] Open in Excel | @ editinBrowser [0ata - HhFing
Billings Refinery Heavy Naptha Endpoint 395 Deg F 16% 80% 4% ime a 2 c 5 c E G "
&) Wacuum Heater Duty 6.9 MMBTU/Hr 0% 80% 20% 4/11/2008
Bl Casper Refinery Kerosene Draw Rate 4.5 MPED 5% 96% 1% 4/11/2008 Corporate Fuel Gas Consumption
1d : Crude Charge Rate 205 MPED 29% 97% 0% 4/11/2008 { 1
ﬁ) Caoking 4/11/2008 ] 2 e - Fuel Gas Volume KFt3 Column Labels| ~
Crude Yac Units - . 4f11/2008 ] 3 Row Labels - [Cracking Distilling Extruding Milling Grand Total
q;) @ Process Overview 4 = Houston 121,818 54,812 98,063 274,694
q;) FecH Procedure] ® [snifz | Boiler 108,161 10,049 26,473 144,624
ﬁ) Isomerization b T - 6 o Heater 13,657 44,763 71,590 130,010
: i n i ] Type  Mam: Shift 3 .
cr) Reforming UL R 7 = Little Rock 24,952 63,409 108,361
L P Nl [ W) oper 8 Boiler 9,464 18,646 28,110
frn) i ’ @ shit 9 Equipment & Heater 35,488 44,763 80,251
& Denver Refinery i 10 = Tucson 125,455 36,175 92,188 253,819
-n’) W) shuty Bolley Boiler 107,410 17,321 38,036 162,767
. = Add new {12 Heater 18,045 18,854 54,152 91,052
@ Pump Run-Time Hours 13 = Wichita 91,865 45,170 44,546 181,581
Descriptor Current State @ RiTabld ™ Boiler 57,075 18,199 8,468 83,741
= & ———s5 Heater 34,790 26,971 36,078 97,840
D?.;Svse,qne [ | | Drawingh{ 16 Grand Total 339,138 126,297 162,767 190,252 818,454
Kerosene O 01-E456-7517
Draw B 01-E378-568 -
Hevy, ® &
A —— === =
Draw & 8 Resid 01-E345-59 54
nvvhth a b 122 01-E569-2322
rhihe N e i
Draw B 7% 01E346-34 5 illing
= Extruding
= upistilling
26 mcracking
27
28
29
30
= Boiler | Heater | Boiler | Heater | Boiler | Heater | Boiler | Heater
lﬁl Houston Little Rock Tucson Wichita

Executives Engineers Operators Analysts SharePoint 2010 or 2007
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VAV '
X Pl Coresight User Interface

@ Pl Coresight
m homepage

sinlisoid Cl.l

RAISIIENE=E
P21

& PM21|Parent|Child)
PMZ21

fBe PM21|ParentfChildp
Identity Mine Charm
&P sinusocid

&P smuscio

Sinusoid

P siusoin.
Cart
» B= Fuel Table
FES  Fuel Analysis
b bl oy
FE=| B-045 Trend
123 symll

E | > | | : Sinusoid/‘@ (Read Only)

Mew Undo Redo Meassages Help
SineTestOl SineTestOl 45.675 SineTestD2 SineTest03 -49.0135
m e ——— | s
50
-50 _30 20 -10 0 10 30 30 40 50
20
20
10
o
-10
-20
-30
-50
Mame Description WValue Units Trend Mimirmum Maximum
" B-045)Asset Mame Asset Process Mame Mo Drata n/a n/a
E B-045|Bumer Burner MModel HG-585 —_— nfa nfa
B-045|Fue Relative Fuel Gas Lise per ton of Fee 739 T A A nfa nfa
B-D45|Fuel Gas Flow Fuel Gas Flow Rate 3163 ksmmm z4.02 36.00

8/16/2011 9:09:38 AM # [ 1h| [aw] [2m] [ 500 hour= | & Mow - 8/16/2011 5:00:38 PM &
™ lio am 11 am 12 pm 1 pm 12 pm Iz pm la pm Is £

Bug 10

Last Build: 08/16/2011 16:04:23
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More details will be in the talk

The Fastest, Easiest Way to Visualize
Your Pl System Data with Pl Coresight



Summary




AV Pl System 2010
\/

O PI Sgstem 2010

Windows integrated security

Pl Notifications Pl Analytics

8 > ——r—
Pl Asset Framework PI rchives

ﬂ‘r:.

High availability

64-bit product

b
. :)m
Real-time Interfaces
Virtualization
O 4
Real-Time Data Custom Data IT Data Relational Data Web Services Windows Server-2008
DCS/PLC/SCADA/OPC APIs/SDKs IT MONITOR OLEDB/ODBC SOA/EXTERNAL DA SUBEE™
HISTORIANS / SQL SERVER/ LEGACY APPS

INTERFACES ORACLE




Pl System 2010

‘ E_::?_: maximo S‘A—E—i’tx‘?zéfm renNe %gé‘t Server
MII Q Analysis/Reporting Services ;"
")] TI BCO SiTvérllght'
The Power of Now™ <“'W Microsoft®
SharePoint

%- Pl PITUCC PSUUR

. MICROSOFT OFFICE
K ALCSE . VISUALIZE PI Dat_.) 010

DELIVER -

HISTORIZE - —“-Hh i S — -w‘
Pl Web Services 2010 Pl OITEDB Jp— | HP‘I SOt S0
Pl JDBC 2010 Sata A Enterprise 2010 = A COOTT1C
OoORACLE PI ACE ~ I Notimcations 2010

Streaminsight OCS Integration

}( COLLECT }{

All Released PI Client
and Server Products



http://www.oracle.com/index.html
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Thank you



