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The issues with data validation

* Too much data
— Thousands of data points

* TOO many sources
— Lab systems, DCS, manual entry

* Too many interactions
— Transfers, flows, measurements

* Not much time...
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Bad measurement problems

* Poor estimation of key performance
iIndicators

« Unaccounted valuable material loss

e |nconsistent information across the
enterprise

* |t Is easy to make wrong operational
decisions
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Sigmafine 4.3

* A product that enables data reconciliation
and validation for any industrial process

— Sigmafine key features
— Using Sigmafine with other OSlsoft tools
— New functionality to perform energy balance
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EE——
Agenda

* Reconcliliation needs by industry

« Data reconciliation using Sigmafine
» Using OSlsoft tools with Sigmafine
* New functionality in Sigmafine 4.3

— Linear balance

— Non-linear energy balance (mass & energy)
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Typical scenario without validation

e Some sort of local balance

« Some arbitrary and subjective corrections
 No agreement on data
* Difficult to detect measurement errors
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Validation with Sigmafine

* A unique balance, valid for the whole
operation

« Systematic and objective corrections

« Agreement on balanced data

» Easier to detect measurement problems

R B

GAN
s

VALUE NOW, VALUE OVER TIME {



Reconciliation challenges in refining

* Many products

* Topology changes
* Transfers and flows

* Large models (up to 5000
elements)

* Relatively large redundancy
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Reconciliation challenges in metals
and mining

* Low redundancy
 Many analyzers

 Complex models

* Piles of materials that cannot be
measured

« Material accounting per element
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Reconciliation challenges in the

chemical industry

Flows and transfers
Component balances

Process is fixed, not much topology
change

Middle size models (1000 elements)

Component balance requires
stoichiometric balance
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How to solve these problems
Use Sigmafine to...

 Build and configure a model (once) @

‘.‘
L

* Run the model using the appropriate & \
. W
analysis rule (frequently)
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* Analyze results (frequently) %{%
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Sigmafine model building (once)
Only during model creation

* AF Explorer to configure elements

* AF Configurator to configure elements
using Excel

* ProcessBook to connect elements and
model design

2
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Running the model (frequently)

 ProcessBook -

* AF Excel Add-In
« Automatic scheduling using ACE

\

* AF Explorer during testing
* Create your own application
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Data analysis (frequently)

 AF Excel Add-In
 ProcessBook

* RtReports
* AF Explorer during testing
* Create your own application

AN
s

VALUE NOW, VALUE OVER TIME | ke8]
K %/



Benefits in refining

* Transfers are used to model recelipts,
shipments and movements

« Automatic inventory calculations

« Composition tracking of products stored In
tanks

* Refining specific calculations, such as
gross to net
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Benefits in the chemical industry

 Mass and component balance

 Reaction constraints allowed, a reaction
editor allows the user to configure
reactions

« Gas and liguid meter compensation
* Inventory calculations
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Benefits in metals and mining

 Component balance in inventories that are
not typically measured

* Independent solvability of components

* Independent accuracies of measurements

 The common sparsity of the process
measurement system is handled efficiently




Sigmafine tools

« Data References

* Analysis Rules
 Data Loader

* Other OSIlsoft tools
— ProcessBook
— AF Excel Add-in
— RtReports




What Is a data reference?

* A component or module of the Analysis
Framework that can perform the following
tasks:

— Read data from an external system
— Write data to an external system
— Can execute predetermined calculations
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Data references

« UOM is a class-to-class converter

UOM Data Reference

Sl ety P R G REY | IO Data Reference
Then click "'Mest:""

R LOM Data Refe

Select the attributes used for thiz conversion. Then click “'Finish",

* Masstadfiom Ml Salect the comy
[hput Attributes
Select Conwver

.
f FOE Walume: M easuredy alume
~
~

i ‘wolume o K
b azz todfrom

i Denzity: ;
Phwzical Quantij DE.'r‘lSIt_l,l j
Calculated Attribt Calculated Atk Ealculated 'ﬁ'tt”bute Iﬂfgrmatinn
Calculated Attrib )
Cellenltze)sy Calculated Attribute M ame: Measuredaszz
Unit af Meazure Urit of Meas -
it of Meazure Class: b az=
Element Marme:
Element M an
Element Mame; ME1
- < Back Firizh | Cancel | Ke,@
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Data references

e Gauge to Volume

% Tank Volume From Gauge Data Reference

Calculation Type
" Strapping table calculation
" Polynomial egquatio

= Spherical Tank

f* Geometric calculati

Geometric Properties

Cylindrical horizontal t _ _ _ _
nzide verdical radius (&) Geometric LOM:

[10]0 m m |

Maximurm capacity attribute:

|Ma}{imum j

Ready...

Gauge attribute (H):

|Diameter j

= Back | Finish | Zancel |
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Data references

 Components

Components Data Reference

Calculation Type:

* Analyzer Configuration

" Measurement Basis Canversion

Selected Attribute Information

Configured Attribute Mame: Compl
Attribute Type: [Drata
Element: SF_0O

Mest >

Select the calculation type. Then click "Mext:"".

= Analyzer Configuration

Select the components measured in thiz analyzer. Then click "Finizh."'
Analyzer Configuration

Available components Analyzer Configuration

Component | Absolute T | Relative T | Diefault) b ax.
Cocoa 1 2 1 1
Peilk 1] 2 1] 1
Syrup ] 2 ] 1

Min. | Meazu Settings
[¥  ChocMilkéna Compone
[¥  ChocMilkéna Compone

[¥  ChocMilkéna Compone

Sugar

-
[ B s R

]

<8

B[]

Attribute Infarmation

Configured Attribute M ame: ComponentD ata Element Mame: S5F_Chocolatebilkénal

W Allow Defaults wWhen no Pl Data is Available [v Momalize Data

< Back | Finizh | Cancel |
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Data references

« Sigmafine

Sigmafine Data Reference

Select the Calculation Category. Then

Calculation Categary Tolerance

-~
Select the Calculation Tvpe. Then g Measurement Tolerance
" Tank Inventony . . . . . e
Calculation Type Enter the Meazurement Information used for this calculation. Then click "'Finizh.

Selected Attribute |nformation )
f“ teasurement |nformation

Calculated Attribute W ame:

o Measurement Tolerance Measuremert: | beazuredh azs - Unit-of-Meazure

Unit of Measure Class:

Element Name: Selected Attibute |nfarmation Relative Tolerance: |3 %

@ Calculated Attribute Mame: &bgolute Talerance: |1 -

Uit of Measure Class: . .
Selected Attribute |nformation

Element Name:

Calculated Attribute M ame; tazsT olerance
] IInit of kMeasure Class: bl azs
Element Marme: SF_MilkT ank2
< Back Finizh | Cancel |
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Data references from AF

Formula Configuration: [Density) @|

[rata Reference Configuration Formula Configuration

P F m | D R WVarable  Aftribute Unit of Meazure Click available buttors or operators.
O r u a |U j |Tem|:uerature ﬂ |K ﬂ

Variables  Operatars Functions

fo r ad d h oC 2 9 D= | E — : - EEES -
] P=Pressure UofM=atm D . atan

C al Cu I atl ons E;Ehdulecumrw.aight;u ofM=lb/lbmal - —— =0 —

T=Temperature;Jaftd =F.

Farmula |

Calculation Sequence:

SRR

|
|

| Remave Al ‘

Remove Selected | Remove &)l | Edit Selected
[ Default ¥alues Allowed

R ezult

it of Measure: |g.-"L j
M imirmirm: |EI il

I agirmum:

Ok | LCancel |
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Data references from AF

Pl Point data reference

Pl Point Data Reference

Pl Server: |Iou:a|hu:|3l

* Tagname: |sinusoid

" Alias name: |

" Attribute; |

Walue retrieval methods

By Time: |Autnmatic

Relative Time: |

By Time Range: |Net Supported

Calculation basis: |

Min percent good: |

By Case: |.-'-‘«ut0matic

Unit of Measure

[v Read arly

o]

UOM:  |1b |

Cancel
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Data References from AF

* Table Lookup

General Table | Define Table

Table Lookup Data Reference El SF_Material table
b aterial b aterial Dezcription k aterial Gro...
Table: | 5F_Material table =~ Milk, whole Milk MILKGROUP
Bezult colum: | b aterial Dengity j killB Skirn Milk MILKGROLP
Unit of Measure: | J kilkC 2% Milk, MILKGROUF
bl [ Drark, Chocolate ki kI=EROUP
k=B Drark, Chocolate ki MI=GROUP
Wwhere b1C b eduim Chocolate Mis MIxGROUP
Columr; Operatar Attribute or Walue; CHOCOLATE Fire Chocalate Milk FINALPRO...
, . , Add And
b aterial ﬂ |= j |DE-'SIgr‘|Gr-E|'-.-'It_|.J ﬂ
Add Or

Complete 'WHERE Clauze:

M atenial = @D ezignGravity

Ok Cancel
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A tank farm example

 Inventory calculations for a tank farm
— Level is a real time value from Pl
— Tank geometry is known (spheres)
— Density Is stored in a table in AF
— Material Is stored in AF as an attribute
— Inventory will be calculated in mass
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Configuration of data references

« Configuration using AF Explorer

Eenerall Elementz Attributes |F'|:|rt3 ]

Tankl
F v Mame W alue Walue Type Drata Reference

Crenzity 3 kaiL Crouble T able Lookup
Lewvel 0.6E2352861 200368 f Double Pl Point
Mags 8393813130628 ¢ Double LOM
t axirniim 10000 U5 kgal Crouble £Maner
Froduct i aterialC String £Maner
Wolurme 0.514200449391697 S kgal  |Double T ank aolume Fro...
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View inventories in ProcessBook

 Attributes from elements can be displayed In
ProcessBook In different units of measure

4F Property Zlx]
General | Elements  Attibutes l Parts ]
TankD [ Show
| M ame Yalue
Denzity 2 kgL
Level 0301982549231 822 f -
Mazs 0809623753856 t
b awirniLim 1000000 1S kgal
Froduct M aterialB
Volume 0.105933985007454 LIS kgal Tank TankB TankC TankD
0.30193 ft 0.26102 ft 0.6E235 ft 0.30138 ft
0.80962 t 0.30251 t 5.83935 t 0805962 t




Summary of data references

« Configurable
* Chained automatically
— Sequence is controlled by AF

« UOM conversions are handled
automatically

« Some import information, others perform
calculations
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What Is an analysis rule?

* A component or module of AF that has the
ability to analyze a model by using some
predetermined logic or algorithm

— Collect information

— Validate the model and data

— Execute logic in the context of a model
— Write results to a case
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Using analysis rules

* Sigmafine Balance

* Components Balance
° Energy Balance

* Composition Tracking
* Gross Error Detection
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Sigmafine balance analysis rule

* Linear balance of any quantity type:
— Mass
— Volume
— Standard gas volume
— Normal gas volume

« Easy configuration with minimal definitions
of element types (templates)
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EE——
Sigmafine balance analysis rule

% Sigmafine Balance Configuration

Contral | Quantity |npot ] Guantity Output ] Heat Exchanger Output ]

* Any quantity that
IS conserved In a o
process can be
balanced using s 5
this rule
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Components analysis rule

 Mass and component balance,
simultaneously

* Applications of this rule
— Gas plants
— Metals and mining
— Tracing of impurities in refining
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Components analysis rule

« Component tracking in inventories

* Analyzers are configurable to handle
different component lists

* Normalized constraints in sections of the
model

* Independent solvabllity per component
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Energy Balance

* Due to high energy prices, companies are
monitoring closely their energy utilization

 Validation of energy measurements Is
needed for efficiency calculations

— Process networks don’t have all measurement
required to estimate efficiencies

— The use of reconciliation provide the estimates
for further analysis




Energy balance analysis rule

* Physical quantity and energy properties
are balanced simultaneously

 Different combinations of extensive and
Intensive properties are allowed

 Measurements are classified as quantity,
specific energy, and total energy




Results of energy balance rule

* Initial iImbalances of both quantities and
energy properties

 Measurement statistics
» Best estimates of reconciled properties

* A set of data that satisfies both quantity
and total energy balance
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Summary of analysis rules

* They contain the logic that understands the
model and Its data

* They are used for different types of
balances: mass, components and energy

* They produce results for the case of
analysis
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S
Data Loader Utility

 Allows you to import data for elements:

— Tanks, meters and analyzers

« Supports different formats:

— csv and xls file formats
« Can send data to Pl or AF cases directly

 Creates transfers
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Development Roadmap

* PR 1 "High Availability (HA)” (7/1/06 — 9/1/06)

— Sigmafine 4.3 and AF will benefit from HA and replication
support

PR 2 "Data Directory and PIANO” (12/1/06 - 2/1/07)

— Sigmafine will be recompiled to make use of the new
Foundation Data Directory. Sigmafine will take advantage
of the Notification support delivered in PR 2.

PR 3 “Enterprise Platform” (9/1/07 - 11/1/07)

— Sigmafine 5.1 will benefit from a expanded scope of the
Data Directory, such as the Scheduler from PIANO




Conclusions

« Sigmafine can be applied to any industry

 Validated data Is available to make better
business decisions

* No process model required to derive value
from Sigmafine

— The use of data references does not require a
model
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Good data for good business
decisions

* “You can't manage what you can't control,
and you can't control what you don't
measure.” — Tom DeMarco

« Sigmafine increases confidence of what
you measure and estimates what you don’t
measure, which helps you to make better
business decisions
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Thank youl!

 Please visit the demo session

* Any questions?




