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What Is Foundation?

« An application layer for Pl

 The next version of Ana
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Next Version of Analysis Framework

« Foundation is NOT a V1.0 product
« Analysis Framework has a very large value for Pl users:
* Organization of your data—1000s of points

— According to naming convention

— In the way that you would like to use it in displays and
applications

* Organizes relational and complex data with your Pl data

* Your domain knowledge is reusable (centralized)
— not in an Excel spreadsheet

* Replaces programming with configuration

* Protects your investments in your displays, reports, and
applications
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DE——
Where does this fit In RtPM:

 How We Got Here Today*
— Pervasive connectivity
— Quick roll-out
— Do-it-yourself tools
— Empowered, creative user base
— Unwavering commitment to upgradeabillity

*2005 UC Presentation “The Road Ahead”
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Where does this fit In RtPM:

 How We Got Here Today*

— Pervasive connectivity
— Quick roll-out

—Do-It-yourself tools

— Empowered, creative user base
— Unwavering commitment to upgradeabillity

*2005 UC Presentation “The Road Ahead”
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Value of Foundation
* Helps you to derive more value from

— Your Pl systems
— Your Pl data




Value of Foundation

« Speed the development of displays and
applications

— Why Applications?

« Each year, you present your valuable applications
built on Pl

« We want to provide tools for this that make it easier
— Why Displays?
* This is how you use our technology to derive value

* We want to provide tools accessible for all levels of

users
)
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What do we mean by applications?

Alarm Management
Analyzer Performance
Automated Generation Control
Automated Reports

Balanced Scorecards

Baseline Best Practices

Batch Quality Monitor

Certificate Of Analysis

Compliance Documentation

Condition Based Maintenance (CBM)
Continuous Emissions Monitor (CEM)
Control Loop Monitor

Corporate Data Warehouse

Customer Load Management

Data Reconciliation

Down-hole Systems In O&G Production
Downtime Monitoring

E-Commerce

Energy Management System
Environmental Compliance Monitor
General Ops Docn And Equipment Specs
Hazardous Waste Tracking

Hierarchical Process Data Views
Hydrogen Manufacturing And Distribution
Incident Investigations

Inventory Management

IT / Systems Monitoring

Key Performance Indicators (Kpi)

Lab Quality Data Integration

LNG Terminal Operating Assistance
LNG Terminal Operations Reports
Maintenance History Or Status
Maintenance Lockout Procedures
Manual Data Recording

Manufacturing Intelligence Data

Material Balance

Material Usage Tracking

Multi-Plant Equipment Performance Monitor
O&G Production Remote Monitoring

0&G Production Well Testing

Operating Envelope Data

Operations Data Warehouse

Operations Desktop

Operator Handover

Operator Training

Paper Machine Felt Monitoring

Paper Machine Grade Management

Paper Machine Lost Opportunity Module
Paper Machine Performance Monitor
Pipeline Equipment Remote Monitor

Pipeline Leak Detection Support

Pipeline Operations Planning

Pipeline Pigging Schedule For Paraffin Removal
Pipeline Solar Turbine Efficiency Remote Monitor
Plant Performance Overviews

Power Delivery Capability For Gas Turbines
Power Generation Fleet Outage Management
Power Generation Supplier Scheduling
Power Turbine Trip Monitor

Process Monitoring

Process Performance Analysis

Product Compliance Reporting

Product Development Trials

Product Pricing

Product Separation In Multi-Product Pipelines

Production Data Integration To ERP
Production Plan Versus Target Data
Production Plan Versus Actual Data

Pulp And Paper Mill Steam Energy Monitor
Pulp Mill Tracking

Quality Monitoring/Analysis

Reliability Centered Maintenance Support
Reservoir Control And Production Operations
Root-Cause Analysis

Shared Inventory Management Service
Shift Production Monitor

Six Sigma

SPC/SQC Production Quality Control
Steam Turbine Performance Analysis
Substation Load Monitoring

Substation Transformer Asset Management
Supply Chain Management

T&D Network System Load Forecasts
T&D Network System Load Planning

T&D Substation Equipment Monitoring
Tanker Fleet Current/Past Locations

Total Effective Equipment Productivity
Transmission Line Capacity Planning
Transmission Network Diagrams
Transmission Network Frequency Monitor
Troubleshooting Equipment Startups
Utilities Management

Virtual On-Line Analyzer In Refining
Waste Treatment Monitor

Weather Data Import




How Foundation accomplishes that

* OSlsoft is working on a set of projects that
build on top of PI:

— Foundation (next version of AF)
* Process Objects, Data Directory

— Data Access (next version of RtBLS)
« Highly scalable access to Pl and non-PI data

— PIANO
« Analysis, Notification

__
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How Foundation accomplishes that
 Foundation, Data Access, PIANO

* Together, these create an environment on
top of PI that:

— Allows you to create

 Displays
« Applications

— With configuration, and not programming
— That use PI data and non-PI data

)
ZRANS
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— That solve useful business problems
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Functional Breakdown of Foundation
* Process Objects

* Models and Hierarchies of objects
« Data Directory

* Access to non-Pl data

« Simple calculations
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Functional Breakdown of Foundation

* Process Objects

— These are the “data” equivalent of the
ProcessBook symbol library

* Reactors

» Crystallizers
* Valves

* Mixers

* etc. —

— You create these as “templates” and then
can use them in:

» Displays
« Calculations o
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Process objects. Other features:

* Objects are created from templates

— Templates can inherit from templates

* Valves
— 2-State Valve
— 3-State Valve

 Attributes can be hierarchical
— Temperature
« Hi Limit
Lo Limit
« Attributes can create Pl-tags automatically
* ODbjects track history

— Useful where process connectivity changes
— Useful for doing analysis on old data

RAN
>
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Functional Breakdown of Foundation

« Models and Hierarchies

— Process objects are often
related to one another

— For example Reactor 101

 Has a Temperature Sensor
T101

-O-

Reactor 101

T101

« Transfers to Centrifuge
101
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Models and Hierarchies

Plant 1

Tower 1 Tower 2

4 4 4
= ___’
~

EJ_

— il IT E il
I = N0 RRNNNE (N N ’
I —
.

jﬂ_




Models and Hierarchies

Hierarchical Relationships

Plant 1

Tower 1

, ||Eii'
SR TN TTTTTT A

N

\NRRNRNNENNRE (NI D §

\

Tower 2

AII
‘ii

—
® =]
| eem— |

'V
P A
4[]

| |
== 4
‘I'

b i) )

- tll"ﬂ:

'\

)




Models and Hierarchies
~low Relationships
Plant 1

Tower 1 Tower 2




Models and Hierarchies - Roles
Role Relationships

Plant 1

Tower 1 Tower 2




Models and Hierarchies, Stock Tracking

e Goals:

— Track route of stock through process
— Track original source of material

— Track several attributes of the stock:
* Brightness
* Dirt
« Consistency
. Etc.

— Ability to create arbitrary marker events that flow
through the process

— Must be able to see attributes at any time in the past,
at any place in the process. :
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dli PI ProcessBook - [StockTrackingModel.PDI*]
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Models and Hierarchies, other features
 Hierarchies

— Multiple Hierarchies

 Pump that is part of a ‘pumps’ collection and a reactor

— Named relationships

« Tells why one object is related to another
— E.g. Supplier - Vendor

e Models

— Ability for an object to be in multiple models:

 Model of an area vs. Model of a Plant

— Multiple layers in a model:

RAN
-

« Steam flow vs. product flow T —.



Functional Breakdown of Foundation

* The Data Directory Is:
— The organization of Pl data into
* Process objects

— The organization of process objects into
* A hierarchy
* A model

 This allows Pl data and other data to be:

— Browsed
— Easily searched

ZRANS
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Data Directory, other features
 Abllity to use in RtWebParts

— Search
— Browsing

* Use In other client applications
— OLEDB
— Excel Add-In




Functional Breakdown of Foundation
« Simple calculations

— Similar to Performance Equations

« But assigned to an object template
— Easy to configure, no programming
— Apply to process object attributes

— For example:
« Engineering calculations
« Max, Min, etc.

ZRANS
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Simple Calculations, other features
* Makes use of attributes

— Therefore can access:

 P| Data
 Non Pl Data
* Fixed values

 Accessible In ProcessBook

— Can add to a trend
— Can display current value

GAN
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Functional Breakdown of Foundation
 Access to non-Pl data

— There are several ways to accomplish this:
 Com Connectors
* ProcessBook data sets
* RtBLS data sets
* AF Data references

— The approach that we are standardizing upon:
« “Data Access” layer to access the data
« AF Data references to expose in an object model

RAN
-
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Data from Other Systems

« Other examples of non time-series data

ERP - HR Personnel, Organizations, Personnel Capabilities

ERP - Inventory Materials, Suppliers, Inventory Items

Asset Management Maintenance request, Technicians, Contracts, Companies, Equipment,
Parts, Faults

MES Dispensed Material, Equipment, Procedures, Work in Progress,
Electronic Work Instructions

LIMS Sample, Test, Analytical Procedures, Technician, Test Results, COA

ProcessPoint Material Classes, Products, Bill of materials, Specifications, Materials

Document Standard Operating Procedures, Material Safety Data Sheets

Management

Planning Production Plan, Equipment, Production Schedule, Dispatch List,
Routes

Inventory Warehouse, Material Lot, Supplier, Container, Personnel, Transfer

Management Equipment, Material Energy requirements

Supply Chain Forecast, Demand Plan, Manufacturing Models, Schedule, Order

Other Bill of Lading, Batches (e.g. from Pl Batch)




Data References, other features

* Can be created by:
— OSlsoft
— 3" party
+ Used on the template

— No need to configure each one




Application Building Demonstration

279.929 °F 210.532 °F
— I —
1198.84 Ib/s
220.057 °F
% % 109.646 °F
800.032 Ib/s #
<=
Area: 200 ft2
Hot Side DeltaT: 59,8725 delta “F Cold Side D@taT: 100.886 delta °F
Tube Side Heat Capacity: 0.87 BTU/Lb/Deg F Shell Side Heat Capacity: 1 BETU/Lb/Deg F
Tube Side Heat Duty: 76848.8 Btu/h Shell Side Heat Duty: ~ 83196.0 Btu/h
LMDT: 78.6040 delta °F

Expected U: 6.31 BTUMI/Ft2/DegF
Calculated U: 5.2921 BTU/MI/Ft2/DegF



Step 1: Define object to organize Pl data

279929 °F

r?— E

1198.84 Ib/

=
k=
800.032 Ib/s
<=
Area: 200 ft2
Hot Side DeltaT: 59,8725 delta “F Cold Side D@taT: 100.886 delta °F
Tube Side Heat Capacity: 0.87 BTU/Lb/Deg F Shell Side Heat Capacity: 1 BETU/Lb/Deg F
Tube Side Heat Duty: 76848.8 Btu/h Shell Side Heat Duty: ~ 83196.0 Btu/h
LMDT: 78.6040 delta °F

Expected U: 6.31 BTUMI/Ft2/DegF
Calculated U: 5.2921 BTU/MI/Ft2/DegF

1 9:01:43 AMB.00 hours 37272006 5:01:43 P />4 ' Q

VALUE NOW, VALUE OVER TIME | 05




K AFExplorer
File Wiew Help
W Databaze | [ Mew [l Check In = == 0k

- ?i HEAT_EXCHAMGER_DEMO M arne | D ezcription | Categary | Tupe
+ Models
-l-w3y Element Templates
[ Boundaries
™ Flows
@ Meazurements
ST [ ode:
Bl Others
4 Transfers
@ Elements
—++ Transfers
Tables %
([ Categories
gﬁ] Plug-ns

- E

0 Element Templates




i P1 ProcessBook - [HeatExchanger1B.PDI]

@Eile Edit Miew Insert Tools Draw  Arrange  Window Help - = ﬁ
Ne ld &k B % B e - & ¥ &> | K O A 2
kA NOTOor Db L. EPTZEHHAE as=s & A
AF Browser == -
|HE;’-‘«T_E><EHI—'«NGEF| jJ
a E|EmEﬂt$][&,Templates]
=l @ Elements ~

@ Exchanger2
@ Exchanger3

@ Exchangerd A
AF Property |
General] Elements Adtributes ] Ports l
Exchanger3
A Hame Y alue
Area 200 2
Cold Side Temperature D.. | 100.006805:
Fouling Factor 278992750
Hat Side Temperature D |59, 7237243F
LMTD T8 1423575¢
Shell Mazz Flow 1198.86157:

Shell Side Heat Capacity (1 BTU/LRAD
Shell Side Heat Dty 2398887288
Shell Side Inlet Temperat...[280.0771502¢
Shell Side Material w2000

Shell Side Outlet Temper... [2710.014312%
Shell Temperature Differ... |70.0571833:

Tube Mazz Flow a01.8128051
Tube Side Heat Capacity [0.87 BTU/LE
Tiha Cida Hazt Mk TFEOTN ORATS
LS
w
< Sl K >
Ready server Tme B @ [

B F1pro



Step 2: Add configured data

279.929 °F 210.532 °F
— I —
1198.84 Ib/s
220.057 °F
% % 109.646 °F
800.032 Ib/s #
p— =
Area: 200 ft2

Hot Side DeltaT: 59,8725 delta “F Cold Side D@taT: 100.886 delta °F
Tube Side Heat Capacity: 0.87 BTU/Lb/Deg F Shell Side Heat Capacity: 1 BETU/Lb/Deg F
Tube Side Heat Duty: 76848.8 Btu/h Shell Side Heat Duty: ~ 83196.0 Btu/h

ol il i bl

G 5:01:43 AMB.00 hours3/27/2006 5:01:43 P /o ' Q

VALUE NOW, VALUE OVER TIME | 05




Ed AFExplorer E‘ li| E'

File Wiew Help

7% Database |DNEW Gl Check In o Sl % Cancel |¢' -P|FL'1LIEIMS |

=8 ﬁT_EXEH-ﬁ-NGEH_DEMD General | Elements  Attributes I Parts | Derived Templates
- |5 Models
- Gy Element Templates Exchanger
...... (3 Boundaries +| Mame Description Configuration [temn Category Yalue Type Default ' alue a4
""" -'i Flowes Shell M azs Flow Falze Double 0lbs pound per second (b
EI % Ldzda:zrements Shell Side Inlet Temperature Shell Side Inlet Temper... |False [Double 0°F deqgree Fahrenheit [°F
- @y Exchanger Shell Side Outlet Temperature Shell Side Outlet Tempe.. | False Double 0°F deqgree Fahrenheit [°F
""" &l Others Tube Mazs Flow Falze Daouble 0lb/z pound per second (b
------ Tranzfers
o @ EEments Tube Side Inlet Temperature Tube Side Inlet Temper... | Falze Double 0°F degree Fahrenheit [°F
E| D Modesz Tube Side Outlet Temperature Tube Side Outlet Temp... |Falze [ Diouble 0°F degree Fahrenheit [*F
“ @ Ewchanger + False 42 _
[+ —** Transfers
------ T ables
[+ [ Categories
- 203 Pluging
L |

|E Altribute Templates




&

@Eile Edit Miew Insert Tools Draw  Arrange  Window Help

- [=]X]
=X

NDEH &G i) % B [ ~ & ¥ &8 E O J J
kA NOTOoOreD WL EPTZEHHE as=s L s
AF Browser ==l 279?62 H F 209??1 o F -
|HEAT_EXCHANGER ~l ] E
D ElEmEntS]E&TemphtES] ¢
-l @ Elements % (' FE:;
@ Exchanger2
S e 1197.67 Ib/s
@ Ewxchangerd
o Flowabdeter] 990184 °F
I%I 110.059 °F
AF Property ﬂﬂ 801 2?2 |hf$
General | Elements -"-"-ttfit'UtES]F'Drts ]
Exchanger3 %‘
|t M ame Walue
Shell Temperature Differ... [69.95
Tube Mazz Flow am .z
Tube Side Heat Capacity [0.87 1
Tube Side Heat Duty VETE!
Tube Side Inlet Tempera... [110.C
Tube Side Material HC1E
Tube Side Outlet Temper...[220.1
Tube Temperature Differ... {1701
HE 537 Expected U:
LIE G311
LS
w
£ > >
Ready server Tme B @ [

P_

€ &~ 7| Ea

:5 Start



Step 3. Add non-Pl data

279929 °F 210532 °F
— I -
1198.84 Ib/s
220.057 °F
% 109.646 °F
800.032 Ib/s ;

Area: 200 ft2

87 BTUIL

b/Deg E4

LMDT: 78.6040 delta “F
Expected U: 6.31 BTUMI/Ft2/DegF

Calculated U: 5.2921 BTU/MI/Ft2/DegF
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Step 4. Add calculations

279929 °F 210532 °F
— I -
1198.84 Ib/s
220.057 °F
% 109.646 °F
800.032 Ib/s ;

Area: 200 ft2

Hot Side DeltaT: 59.8725 delta "F Cold Side D@taT: 100.886 delta “F
Tube Side Heat Capacity sl = [T =S Shell Side Heat Capaci -=dNNENinr-—-

Tube Side Heat Duty: 76848.8 Btu/h

.
LMDT: 78.6040 delta “F
Expectad Ll ik o egF
Calculated U: 5.2921 BTU/Mi/Ft2/Deg

Shell Side Heat Duty:

»
83196.0 Btu/h
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7% Database

+ Models

[ Boundaries
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@ Elements
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Tables
(£ Categories
gﬁ] Plug-ns
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< |

Exchanger

- ’i HEAT_EXCHAMGER_DE

=1 Gy Element Templates

@ Meazurements

& Exchanger

[l Check In

=

o JUINT G

General | Elements  Attributes ]F'Drts ] Derived Templates

Exchanger
#| | Mame Dezcription Configuration lkem Categaory YWalue Type Default Y alue 10k De
Area Falze Double 02 zguare foot [ft2] <
Shell tazs Flow Falze Daouble 0lb/s pound per second [Ibds] [Pl
Shell Side Heat Capacity Falze Double 0BTUAb/DegF(ETU per pound dearee...| Tz
Shell Side Inlet Termperature Shell Side Inlet Temper... |Falze Daouble 0°F degree Fahrenheit ['F] [P
Shell Side Material Falze String <Mones <M
Shell Side Outlet Temperature Shell Side Outlet Tempe.. |Falze % Double 0°F degree Fahrenheit ['F]  [PI
Tube Mazz Flow Falze Double 0lbiz pound per second [lb/z] |PI
Tube Side Heat Capacity Falze Double 0BTU/AbL/DegF(ETU per pound dearee...| Tz
Tube Side Inlet Temperature Tube Side Inlet Temper... |Falze Double 0°F degree Fahrenheit ['F] | Pl
Tube Side Maternial Falze String <Monex <
Tube Side Dutlet Temperature Tube Side Outlet Temp... |False Daouble 0°F degree Fahrenheit ['F] [P
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i P1 ProcessBook - [HeatExchanger4B.PDI*]
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@Eile Edit Miew Insert Tools Draw  Arrange  Window Help
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AA NOTO et LudZEE as=s L&) B

AF Browser 2=l = a ~
|HEAT_EXCHANGER ~l | 286362 °F 210,050 °F ]

a Elementsl By Templates]
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@ Exchanger2
@ Exchanger3
@ Exchangerd

o Flowbdeter ¥
AF Properky 2l
General | Elements  Altributes l Ptz
Exchanger3
|t Name
Area
Cold Side Temperature D...

Fouling Factar

Hot Side Temperature ...
LM TD

Shell Mass Flow

Shell Side Heat Capacity
Shell Side Heat Duty

Shell Side Inlet Temperat...
Shell Side Material

Shell Side Qutlet Temper...

Shell Temperature Differ...

Tube Masz Flow

Tube Side Heat Capacity

&

—

1199.80 Ib/s

220549 °F

=

800.147 Ib/s

Hot Sicle DeltaT:

Area: 200 ft2

Tube Sicle Heat Capacity: 0 87 ETU/Lb/Deg F

Tube Side Heat Duty:

LMDT:

Expected U: 6.31 BTU/HI/Ft2/DegF

Calculated U:

110415 °F

Cold Side DeltaT:
Shell Side Heat Capacity: 1 ETL/|
Shell Side Heat Duty:
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Demonstration Summary:

* An interesting application can be quickly configured

* The data comes from multiple sources
— Pl and external systems (Material properties)

Application includes configured calculations

— Temperature differences
— Heat duty
— Heat transfer coefficient

« The model information was applied to ProcessBook
— Time-Series and other data

« Simple deployment and maintenance
« Demonstration was current shipping AF
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Platform Release Timeline

10/1/2005

1/3/2006 - 2/1/2006

I )

1/1/2006 4/1/2006 7/1/2006

UC2006
4/1/2006

 Platform Release 2:

Features of AF and MDB
ProcessBook add-in

RtWebParts support

Pl 3.5 MDB back support
OLEDB provider support
DataLink Support

7/1/2006 - 9/1/2006
PR O “EA” PR 1 "HA"

M i aln
) )

12/1/2006 - 2/1/2007 9/1/2007 - 11/1/2007

PR 2 "Data Directory/PIANO" PR 3 "Enterprise Platform"

~

10/1/2006 J 1/1/2007

Office 12
12/1/2006

[ )
Windows Vista
11/1/2006

0
Lo ) )]

4/1/2007 7/1/2007 10/1/2007

1/1/2008

Platform Release 3:

— Enterprise Directory

— Batch, Event Frame support
— Product Database

— Integration with Data Access




A little on Data Access
Formative stage — Platform Release 3

 The next version of RtBLS

Foundation: I~ ™~ Pl System

Object Model Time-Series
Information

RtB:_i. | . Honeywell ABB Delta-V Rockwell

Scala ||ty Cac e etc. Interface || Interface || Interface Interface

EI-I

S
@@ @ : I H I
Honeywell “ABB

i
Rock

Delta V

SCM RDBMS |
Non Time-Series Sources Time Series Data Sources /\
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Module Database Back-Support
* You may already use Module Database

* There are several existing clients

« Batch
 Module Relative Displays

 To retain this functionality:
— MDB data will be migrated to Foundation

— Module Database will continue to work against
that data

RAN
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Summary

* Foundation is:
— The next generation of Analysis Framework
— An application building environment on Pl

« Foundation helps you:
— Build applications
— Build displays
* Foundation is comprised of:
— Process Objects
— Models and Hierarchy
— Access to Other Data
— Data Directory functions
— Simple Calculations

» Useful applications can be built quickly




For more information..
e |nstall and use the current version of AF

e Come see us In the Demo Pod

 Tell us what you would like your Pl system
to do




