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Continuous Improvement Process

Model Accuracy

S

Plan Execution

"4

\

Business Needs
« Profitability

* Production

» Reliability

"4

Operational Capabilities
» Current conditions

* Process behavior

« Safety & Environmental
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Conceptual Data Flow

Predictive Model Historical Data Set
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Reporting to Scale — Pl AF

¢ Bements “KPI Total” Template

B (§ PetroRefCo

Asset ------ (F Petrochemicals
Hierarch & @ Refiing iD= = Voke
y (51 Bahrain = Category: Operating Plan Data
e E E‘“El':":tmd - H| =] Operating Plan Target {16700 bbl
- e LUn
* Plant 5 Equipment = Category: Process Data
E| ﬁ @| «¥ Houry Throughput 16761.332951708042
O Feedrate i F Wal 401676 21875 bbl/d
* Process - 6 Light Naphtha 30 Pet. Pt isssrties -
E- G Focu
- @ FLCU 2 7 ”
« KPI Bl (3 Refomer KPI Laboratory” Template
...... ﬁ Equ|pmeﬂt
B @ KPls
- (5 Feed N+2A , -
- Feedrate 2|t |8 Name Value |
te (3 Reactor Temperature = Category: Operating Plan Data
E- @ Vacuum Unit B| (=] Operating Plan Target | 175 °F |
- Oman
- g Qatar = Category: Process Data
| =] Laboratory Value 177.159596948242 °F |
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Plan Execution Reporting
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5/11/2012
5/12/2012
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5/14/2012
5/15/2012
5/16/2012
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Kuwait
Oman
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Isomerization

Reformer

Vacuum Unit

Process Utilization

Isomerization
Crude Unit
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Operation to Plan

Oman
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4,790.1
1840
68.8
842
125
156.6
6208
887
602
9823
963.1
22546
1,050.0

Crude Slate
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Model Accuracy Analysis
Pl Data Archive 2014 R2

o Predictiea xeactor Con. =rsion
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Model Improvement Opportunity
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Leveraging Real Time Data for Prediction Improvement

Actual
& Predicted

S @
o Predicted Reactor Conversion

Prediction
Error

Affecting
Conditions
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Pl Analytics 2014

FCCU

| General | chid Elements | Attributes | Ports | Analyses | version |

ﬂ | ™ ‘ MName: |Prediclicn Error
@ B = MName Backfilling Description: |
(] oo Prediction Error ories: l

-

Analysis Type: (@) Expression

() Rollup (7 Event Frame Generation

DD Evaluate

Mame Expression

Value Output Attribute

Calculation|Tagval( ' Conversion','*')-TagVal( 'Predicted Conversion®,'*") ‘ 31.539‘93‘ Predicted Conversion Error‘

TagWal('Conversion®,"'*")-Tagval( 'Predicted Conversion',"*’ }|

L
Evalusted at 3/19/2014 7:47:37 AM

Attributes

Scheduling: () Event-Triggered (@) Periodic

Period: 00h 01m 00s

@ Connected to the Pl Analysis Service.
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Power Query for Excel 2013

FILE HOME INSERT PAGELAYOUT FORMULAS DATA REVIEW VIEW  ADD-IMNS | POWER QUERY

Qg [w [& BT e ]

] =3 HF@ Fast Combine
Online  From  From From  From Other | From Merge Append | Workbook Shared
Search  Web File~ Database~ Sources- Table

Get External Data Excel Data

Combine

Manage Queries

Waorkbook Settings

Free Add-In for Excel 2010 or 2013

» Access to useful data sources
* OData Feeds, like the Pl OData feature of the
Pl Web API
« Shape datasets for Power View analysis
* Remove columns and filter rows
* Insert calculated columns
* Reformat text and numeric data
Append and merge
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Remove
Rermove Other Columns
Use First Row As Headers

Duplicate Column

Remove Duplicates
Remove Errors
Replace Values...

Fill Down

Change Type

Transform

Insert Custom Column...

Insert Index Column

Group By...
Unpivot

Move
Rename...
Drill Down

Add as Mew Cuery
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Pl Web API's OData Feature

CTP available on vCampus

http://localhost/PIOData/WindFarms/T

« Connect to PI AF by URL

« Easy navigation to AF
attribute data by element
template

« Dataset types
* Snapshot
* Archive
* Interpolated
* Summaries
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Sitelnterpolations
Time GenerationPrediction Generation Humidity
2/23/2014 12:00:00 AM 93.026072 14.408216 a2
2/23/2014 1:00:00 AM 90.036072 14.143168 e N
2/23/2014 2:00:00 AM 74036072 13.878119 92
2/23/2014 2:00:00 AM 55536076 13.613071 92
2/23/2014 4:00:00 AM 39.036076 13.348023 92
2/23/2014 5:00:00 AM 26.036074 13.082975 a4
2/23/2014 6:00:00 AM 13.022457 12.817926 94
2/23/2014 7:00:00 AM 8022457 12.552878 94
2/23/2014 8:00:00 AM 9.522457 12.28783 u v

< >
Columns [17]

StartTime, EndTime, TimeStep, SitelD, SiteName, Time, GenerationPrediction,

Generation, Humidity, Latitude, Longitude, Temperature, WindDegrees, WindSpeed
WindDirection, Capacity, Site

Navigator

[] select multiple items
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4 B hitpy//localhost/piodata/windfarms/t |

[ RegionArchive

A Regioninterpolations

[ Regions

FH RegionSnapshaots
[ RegionSummaries
[ SiteArchive

[ Sitelnterpolations
[ Sites

A SiteSnapshots

[ SiteSummaries
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http://localhost/PIOData/WindFarms/T

Analyzing Model Accuracy

Affecting Variables vs. Prediction Error Model Error vs. Pressure by Temperature Range
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@ @OSIlsoftuUC | #UC2014 © Copyright 2014 OSlisoft, LLC.

12

" 4



Pl Data Archive 2014 R2 “DeLorean’

OSlsoft

.. +YSERS- 9| September 2013
: s The Power of Data \ <57 Y/

e m e a2 = Sneak peak, user validation
i

OSlsoft.

vCampus Live! 2013 December 2013

UNLEASH THE POWER OF FUTURE DATA

IN THE PI SYSTEM = Programming Hackathon
cbleiblat b => Demos & developer feedback

Presen ted Denis Vacher, Future Data Lead
by Stephen Kwan, Product Manager Satyam Godasi, Development Lead
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Pl Data Archive 2014 R2 “DeLorean’

2014

= Q2: vCampus CTP
* storage preview

= Q3: Beta Program
« storage feature complete

= Release

4

OSlsoftt USERS CONFERENCE 2014 (® @OSlIsoftUC | #UC2014 © Copyr ight 2014 OSlsoft L LLC. (]



System-Wide Future Data

Pl Interfaces/Connectors
— Data In/QOut

* Pl Server
— AF and Analytics

* Programmatic Access
— PIAF SDK, Web AP, ...

 Clients
— PI DataLink, PI Coresight, ...

>
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Curt Hertler

curt@osisoft.com

Partner Solutions Architect
OSilsoft, LLC

~
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Agenda

Closing Comments
 Q&A

OSlsoftt USERS CONFERENCE 2014

The What and Why of Future Data?
What are sources and uses of Future Data?
Examples in Predictive Analytics

(® @0SlsoftUC | #UC2014

© Copyright 2014 OSlsoft, LLC.

\ 4



Adding the 4" Dimension to the Cube..

Time *-1 . _
Nimancinne
i *
Time Nimancinne
Future Time * +1 : :
Dimensions

Load Curve (Actual) —
Load Forecast (Predicted) ~ wew=sn
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—  Rock
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Plant
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Boller
Equipmen Compres:
Heater
Pump
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]

Time

()%
ll
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‘ ! Milling

{12
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Process
Cracking

Facts

Fuel Gas Rate
(KFt3/Hr)

Fuel Gas Volumg|
(Ft3)

Fuel Gas per To
(Ft3/Ton)
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More Examples of PVA Bl
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Closing Comments

« Future Data Enabled Predictive Analytics
o XXXX
o XXXX
o XXXX

 Participation in Beta Test — “opportunity to help
shape the Future of Future Data”
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BETTER DECISIONS

HIGHER EFFICIENCY

DEEPER INSIGHTS

FUTURE DATA
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Predictive Model ¥ Historical Data Set
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