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The Pl System Infrastructure
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The Pl System Infrastructure

Witableau oORACLE
TIBCA Spotfire P88 server

D...

3

PI & S

e L. @ ({ =

Notification (& Pl System 4 -

01k PI Event Access i §SAS
eo0 Frames

MOTORS

B® Microsoft a
C_? YY)

Power Bl

TR &f
@ PI Coresight a
* ﬁ Pl ProcessBooka
o ¥ PI DataLink &

Visualization E> Pl WebParts
Suite

Pl Data
Archive

@

Pl Interfaces

G oee
Tono
poing
10011

[ X X J

OSlsoft. INDUSTRY FORUM 2015

" Pl Server

© Copyright 2015 OSlsoft, LLC. 4


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

Pl Connectors are helping you transform your world
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Pl Connectors

OSlsoft.
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Connectors

Data source is the system
of record

Data collected in terms of
assets as defined by the
data source

Assets auto-created in Pl
Asset Framework

Tags auto-created in Pl
Data Server, linked to Pl
Asset Framework Elements
Events collected and stored
In Event Frames

Easy to configure
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Pl Connectors for T&D companies

PI Connector

IPMI Datacenters @
EtherNet/IP High-speed discrete

IEC 60870-5-104 T&D Substations Beta
RTscada T&D Beta
BACnet Facilities Beta
Siemens Simatic PCS 7 Many Beta
DNP3 (Embedded) T&D Development
IEC 61850 Substations, wind generation, etc. Planned

Many others protocols in addition
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Pl Cloud Connect is helping you transform your world

Actionable

Information
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Pl Cloud Connect

Securely Share Pl System Data Across
Geographic & Organizational Boundaries

Simply Publish and Subscribe Supports Any Sharing Scenario

Create Publication ®
Service )

Provider @

Supplier

@ &  J

Jala Source Publication Scope Publication Name

Browse your AF asset hierarchy to select the AF element that you want to publish @ @ Consultant
company

P Anacortes Refinery »  Data source:

= Baton Rouge Refinery DFPIAF Petrolux

> EGP

4Gas loctad AF el to publish:

4 Compressor Stations WDF PIAFPetrolndGas\Compressor Stations\Powder River Basin
P Blain River
P Brunswick Station
P Levis Station
= Newport Station
P Oxnard

P Transwestem Station

P Viking Station
e o&M Asset

P Key Performance Indicators e Vendor OW ner
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Forecast data is helping you transform your world

Enabling
Analytics Systems

Forecasting
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Forecast data in the T&D industry
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Sample Pl System for T&D

dashboards

energies Pl System Spreadsheet
data

0
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Pl Asset Framework is helping you transform your world
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Actionable
Information

Enabling
Analytics Systems
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Pl Asset Framework o

The hierarchy "8 nons
« Group by geography or business units 8 nom
— EX.: Areas deserved by utiity | =~ i

« Group by asset types o
— Ex.: Electric lines s

* Group by problems you need to solve - o
» Use references for different “views” - § e

(L}, Element Searches
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Pl Asset Framework .

| General | Child Elements | Attributes |Ports | Analyses | Version |

|a‘-‘»"£er oo~

* Elements e =T

5] Category: Location

— Physical object or logical = o
entlty 4 R =l Longitude 102.3656 =

Category: Power Consumption
— EXx.: Transformer

H| O

i % B «F Power Consumption 56.0296424692635 kw

. = Category: Pressure
® Att rl b u tes . % | ¢ Bottom hole pressure 8566.92281345228 psia
¢ B% | ¢F Casingpressure 1674,35856852248 psia
—_ Propertles Of an element s B% | ¢F Line Pressure 1293,01026221039 psia
o ERR &7 Tubing pressure 1205.05609722112 psia
— EX . : C u rre nt =) Category: Production

+ B# ¥ 30Day Production Total forecast 261371,060310946 Mscf

« Use templates for CEE

&R =lpa 21073.7592401507 Mscf

standardization and i
SCaI ab | I Ity ¢ R =P 62993.2170116624 Mscf

& B =1 pis0 125900. 79756186 Mscf

5 &R &F Production Rate 652,232350852449 mscfd
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Pl Asset Framework

Templates
 How we define a particular class of objects

« These definitions are used throughout the Pl System
« Auto-create Pl Points to ensure consistency
« Use template inheritance to define attributes

Utilities vehicles

Caterpillar
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Pl Asset Framework

Analyses
« 150+ built in functions
« Use variables in expressions for readability

« Scheduled analyses should write outputs to
Pl Points

* Ensure Pl Analysis Service has proper
security

« Use analysis templates for standardization
and scalabllity
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Pl Asset Framework |=@|

Event Frames

« Use EF to define important events for assets
— Days
— Start-ups and shutdowns
— Shifts & crew shift reports
— Tests on operating equipment
— Downtime, outages

« Use templates for standardization and scalability
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Pl Asset Framework

Time-series

o o :
G- O Bolers Efficiency analysis
i asmen Key Performance S IEIOW
2 6 Houston Indicators (KPI) * Pressure
- () Cracking Process Vibration data
= (F Equipment 2
- G B0 [
- () B-275 - k- =1
- @ F321 ; !.;._..,....:.nlm-_t. o
- (§ F-409 i A ’ 7 E :
-0 F- T Al Asset details
- G K-304 : wl '.4 ,,.:",'.ﬁ, #‘A‘.l . NE[E
-9 K gOW”“me g [ . Model
- @ PA56 ta_lrtup : K —a *  Manufacturer
- (3 PS80 Failure
[ (F Esxtruding Process
[ (G Miling Process
[ (F Little Rock
[ (F Tucson
[}~ G Wichita
= F'um 5 . pu -
- Notifications External data
2 o «  High speed Performance curveds
"2 rox e Rotor failure Last_ maintenance date
= Aall Design documents

« Low pressure ;
Best operating procedures
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Pl Integrators are helping you transform your world

Geospatial
Insights

Mobility

Cross Company Enabling
Collaboration Analytics Systems

OSlsoft. INDUSTRY FORUM 2015



Why do you need a Pl Integrator?

Substation Energy Demand Real-time Data isn’t perfect

Average of Energy by Hour

20.30

Naturally incomplete (delays, shutdowns)

10 to 20 Years
20.25
20 to 30 Years

Over 30 Years 20.20

* Not evenly spaced

20.10

20.05

. a e * Doesn'’t look and behave like SQL (RDBMS)

Energy by Rate Period, and District

District

* Subject to errors in measurement
* Varies in fidelity
* Needs context (Assets, Events)

* Hard to collect effectively
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From Raw Data to Decision Ready Data

Needs: Visual Analytics

_-— . el  4¥tableau '
5}\ ﬁ Cleanse | ©
©Sp Tg;t:zsm QOGNOS ke

|

Augment J o .
(‘ OSI Statistical Analytics

l ' C
Shape Wﬁ’;’fﬂ%‘?fgg 95dS

System of Record - é SAD4
. SJ?L?QL?.?; o[;eslglr?sr)(;r& Slorage l e —} Analytics Packages
* Optimized for Real-Time Designed to Analyze Large Sets
* Backup/Restore « Expects that the Data Exists
e HA * Problem Defines Data Shape
» Security « Typically Evenly Spaced in Time
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Pl Integrators

* Reduce the Complexity of Analyzing Real-World Industrial Data
« Pl data delivered to the tools you use and to the people that can make a difference

v

Name Local Time GMTTi

_ o TCOS_174372_4PH i “WODCMSAPSC101PAESP_Sttes\Entities\ESP\Gillstte™. 2014-12-07 08:30:00.000 20141
TCOS_174372_4PH  “\ODCMSAPSC101P\ESP_Sttes'\Entities\ESP'Gillette'\. 20141207 08:45:00.000  2014-1
ré TCOS_174372_4PH  “\ODCMSAPSC101P\ESP_Sites'Entities\ESP Gillette’. 20141207 05:00.00.000  2014-1

1
2
3
4 TCOS_174372_4PH  “\ODCMSAPSCI01P\ESP_Sites'Entities\ESP*\Gillette™... ~ 2014-120709:15:00.000 20141
5 TCOS_174372_4PH  “\ODCMSAPSC101P\ESP_Sites'Entities\ESP*Gillette™... ~ 2014-120709:30:00.000 20141
(3
7
8
9

TCOS_174372_4FH  “\ODCMSAPSCI01P\ESP _Stes\Entiies\ESP\Giletieh... 20141207 09:45.00.000 20141
TCOS_174372_4FH  “\ODCMSAPSCI01P\ESP _Stes\Entiies\ESP\Giletieh... 20141207 10:00:00.000 20141
TCOS_174372_4FH  “\ODCMSAPSCI01P\ESP _Stes\Entiies\ESP\Giletieh... 20141207 10:15:00.000 20141 . .
o———y TCOS_174372_4PH  \ODCMSAPSCI01P\ESP_Stes\Entiies\ESP\Giletteh... 20141207 10:30:00.000 20141 Microsoft
10 TOOS_174372.4PH  \\ODCMSAPSCI01P\ESP_Stes\Entitiss\ESP\Giletteh..  2014-12:07 104500000 20141
11 TCOS_174372_4PH  \\ODCMSAPSC101P\ESP_Stes\Entties\ESP\Gilette\.. 20141207 11:0000000 20141 S Q L Se rve r
12 TCOS_174372.4PH  \\ODCMSAPSC101P\ESP_Stes\Entties\ESP\Gilette\.. 20141207 111500000 20141 w \ .
13 TCOS 174372 4PH  \\ODCMSAPSC101P\ESP_Stes\Entities\ESP\Gilette', 20141207 11:30:00.000 20141 Reporting Services
14 TCOS_174372.4PH  \\ODCMSAPSCI01P\ESP_Stes\Entties\ESP\Gilette\.. 20141207 114500000 20141
15 TCOS_174372.4PH  \\ODCMSAPSCI01P\ESP_Stes\Entties\ESP\Gilette\... 20141207 120000000 20141
16 TOOS_174372.4PH  \\ODCMSAPSCI01P\ESP_Stes\Entties\ESP\Gilette. . 20141207 121500000 20141

L]
17 TCOS_174372_4PH  “\ODCMSAPSC101P\ESP_Sites'Entities\ESP Gilette’. 20141207 12:30.00.000  2014-1 ®
18 TCOS_174372_4PH  “\ODCMSAPSCI01P\ESP_Sites'Entities\ESP'\Gilette™... ~ 2014-1207 12.45:.00.000 20141
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Pl Integrator for Esri ArcGIS

Overlay Assets and Real-time Information onto Esri Maps

—c—— | « Overview of your Pl System
T TOhR S . assets using Esri maps

« Esri maps become live with
Pl System data

 Drill into asset data using
Pl Coresight

* Import Esri ArcGIS assets
into Pl Asset Framework
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When can you start ?

Geospatial Actionable

Rl Insights Information

Cross Company
Collaboration

Enabling

Forecasting Analytics Systems
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THANK YOU

Brought to you by @ OSl=ot,
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