Pl ACE and Pl AF
for End-user
Managed
Calculations
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Who we are

" A global specialty chemical company headquartered in Kingsport,
Tennessee

= Approximately 14,000 employees and 42 manufacturing sites around the
globe

® Serving customers in approximately 100 countries

" A company dedicated to environmental stewardship, social responsibility
and economic growth

= 2012 and 2013 ENERGY STAR® Partner of the Year

" Combined 2012 pro forma revenue of $9.1 billion

EASTIVIAN



End-market diversity is a source of strength

15% BuiIdingﬁ&,C,/oﬂnstruction

15%
Transportation

13% Tobacco

12% Industrial
Chemicals &
Processing

6% Health & Wellness

8% Other

EASTIVIAN

Note: combined actual (reported) 2012 revenue from Eastman and Solutia



Our business structure

Additives &
Functional
Products

N

EASTIVIAN



The Challenge — Knowledge Clarity

* Plant Engineers invest considerable effort on
plant and process modeling

 EXisting tools provide great functionality, but can
obscure the logic and math in the details

 Employee re-assignments leave personnel
needing to re-learn implementations

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC _



The Tools — Pl DataLink

Pl DataLink

— M End-user driven logic
— M Unlimited data sources

— [XI No supported unattended real-time calculation
mode

OSlsoft. REGIONAL SEMINARS
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The Tools — Pl Performance Equations

General | Equation | Scheduling | Security I Archive I Classic | System|
. Nama: MemphisRL935:Aquarium1_Test_Level PV
. P I P e rfo r m a n C e E u at I O n S ( P I P E) Descriptor: Level tag used as a trigger for the ace equation and input for the
q Poirt class: classic
Paint type: Digital set:

— M Powerful end-user driven logic i —
— M Real time processing

"MemphisRL335: Aquari
Descriptor: then "MemphisRL939: Aquarium1_Test_Level PV-{BALEVEL.1-

— [XI Single data source

— [XI Requires training in real time data processing
functionality

© Copyright 2013 OSlsoft, LLC.
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The Tools — Pl Performance Equations

* PI PE syntax driven calculations vary in complexity:

» 'AquariumLevel.pv'/2

» if 'Aquariumlevel.pv'<=0 then 0 else if 'Aquariumlevel.pv'<l then ('Aquariumlevel.pv'-0)*5408.0+0 else if

'‘Aquariumlevel.pv'<3 then ('Aquariumlevel.pv'-1)*11055.5+5408.0 else if 'Aquariumlevel.pv'<5 then
(Aquariumlevel.pv'-3)*15203.9+27519.1 else if ‘Aquariumlevel.pv'<10 then ('Aquariumlevel.pv'-
5)*19272.5+57926.8 else if 'Aquariumlevel.pv'<15 then (‘Aquariumlevel.pv'-10)*22018.7+154289.2 else if
'‘Aquariumlevel.pv'<20 then ('Aquariumlevel.pv'-15)*22018.7+264382.7 else if ‘Aquariumlevel.pv'<25 then
(Aquariumlevel.pv'-20)*19272.5+374476.2 else if ‘Aquariumlevel.pv'<27 then ('Aquariumlevel.pv'-
25)*15203.9+470838.6 else if 'Aquariumlevel.pv'<29 then (‘Aquariumlevel.pv'-27)*11055.5+501246.3 else if

'‘Aquariumlevel.pv'<30 then ('Aquariumlevel.pv'-29)*5408.0+523357.4 else if 'Aquariumlevel.pv'’>=30 then
528765.4

Duplicate and change points for every calculation
Find and Repair each calculation for every update

OSlsoft. REGIONAL SEMINARS 9]



The Tools — PI ACE

* Pl Advanced Computing Engine
— M Programmer-driven Logic
— M Unlimited data sources

— [XI Requires programming skills
— [XI Engineering logic is hidden in source repositories

OSlsoft. REGIONAL SEMINARS

=

Server Executsble Modle Context Tag Help

m

o

 JamesDenos
A PeiCounteTests
IMDRu:

& SOCRules
B8 tests
-G8 Test2

1
A V3 2005Tests

Name

lcalhoatis tetaatTias dhos!
localhosth Tests2\ TestT\beakost

[ Stetusaue [ sirce [Schedie |
TogahostS0CREs ErcsediL it Off 17132006 1047 20PN Clock. (20, 0
IocalhostSOCRLes\Exosedinglinit.. Dff 1/13/2008 1047 20FM  Clock (20, 0
Iocahost\SOCRLes\Excsedinglimit. . Dif /732008 104720 Clock [20, 0
Iocalhost\S0CRules\Ercsedinalint.. Dff 1/13/2008 104720 Clock (30, 0)
IocahostS0CRles\Excsedingl it Dff /372008 1047 20FM  Clock (20, 0
beabosnSOCRues Excsediolimt . OFF /32008 1064721 PM Clask (20,1
locahost\SQCRules Erceedinglint.. Off 1/13/2008 104721 PM Clock. (30, )
Iealhos\SOCRUes\Exomedingl it 0ff 1/13/7006 1047 71 M Clock (0. 0)
Iocalhost\SOCRLes\Excedinglinit.. If 1/13/2006 10:47 21 P Clock (30, 0)
looahoet\SQCRuss\ Ercssdinglint.. if 1U/2008 104221 PM Clook. (20,
IocahostSOCRes\Exczedinalint.. Dff /132008 104721 FM Clock (20, 0)
Tocalhos(S0CAIEE sozedingl it Oif 1/13/2006 1047 22FM  Clack (20, 0)
Iocahost\SQCRules Erczedinglint.. ff /172008 104722FM  Clock. (30, )
Iogalhost\0Chules\Excsedingl it Dif 17132008 10:47 22 P Clock (30, )
Iocalhost\SOCRLes\Excsedinglinit.. DIf 1/13/2006 10:47 22FM  Clock (30, 0)
IealhostSOCRIEs\Exczediglimt. . DI 17132008 104722 P Clock 20, 0
IocakhostSOCRues\Exczedinlint.. Dff 1/13/2008 104722 P Clock (20, 0)
IocahostSOCRUes\Excsedingl i DutlfService  1/13/2006 $T800AM  Clock (0, 0)
Iocahos\SQCRuUEExczedinalint.. QI 1/13/2008 10:4722FM  Clock.30, )
Iogalhost\SOCRules\Ercsedinal it ff 1/13/2008 104722 P Clock (20, 0)
IcahastSOCRes\Eosedinl it Dff 1/13/2006 10647 23PM Clock (30 0)
Iocalhost\SOCRLes\Excsedinglimit. . Dif /32008 104723 P Clock [20, 0
Tocalhost\SQCRues\Exemedinglimt. . Dff 1008 104723 P Clock (20,
IocalhostS0CRes\Exczedinlint.. ff 1/3/2008 1047 23FM Clock (20, 0)
on 8/23/2008 £37.39 AM Closk [1. 1)
of 1213720051225 4TPM  Clock. (10, 0)
b b BV PTT o Ttk N PR TT 17 M N S i

Eveotables; A Modues; 10977

Contexts [1 Aunning, 2E o, 4 Urvegitered, 1 OURTS envice]
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The Tools — Pl Asset Framework

* Pl Asset Framework (PI AF) S T rp—
— ™ Powerful end-user driven logic -+ =
— M Formula-driven Calculations
— M Internal tabular data
— M External data sources

— [XI Cannot store results of Pl AF calculations (yet)

OSlsoft. REGIONAL SEMINARS
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The Tools — Pl AF Based Calculations

o Attribute driven calculation

SELECT Volume FROM StrapTable WHERE INTERPOLATE(Level, @MyLevelReading)
AND TankClass = @Class AND TankShape = @Shape

) PI AF Table d rlven Iog |C TankClass TankShape  Level Volume

4 30cx 1001 -100 1]
— PI AF 2010 Users Guide, Chapter 6: horizontalylndar | 306x100 | 0

— “Configuring the Table Look-Up Data Reference” :°”z"::j"fr e T

1 harizontalcylindar 30chx 1001 5 57926.78675

N harizontalcylindar 30cx 1001 10 154289, 1955

[ ] I b d d p I y harizontalcylindar 30chx 1001 15 264382.6933

Te m p ate aS e e O m e nt harizantalcylindar 30dx 1001 20 374476.1911

. harizontalcylindar 30chx 1001 25 470838.5998

o f h h harizantalcylindar 30dx 1001 30 528765.3365

O n e Ve rS I O n O t e trUt harizontalcylindar 30chx 1001 100 528755.3865

OSlsoft. REGIONAL SEMINARS 12]



The Solution — Custom PI ACE + Pl AF

« "ACE AF Calculator”

— Pl AF
« M Powerful end-user logic
« M Provides for internal tabular data
« M Unlimited data sources

— PI ACE
« M Store results of AF calculations

a
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The Solution — Custom PI ACE + Pl AF

« "ACE AF Calculator”
— Scheduled via PI ACE Manager

— Follows Pl Module Database link to the Pl AF
Element

— Sends specially tagged attribute values to PI ACE
Output tag

OSlsoft. REGIONAL SEMINARS © Copyr ight 2013 OSlsoft, LLC .



The Solution — Custom PI ACE + Pl AF

 Follows Pl Module Database link to the Pl AF
Element
— ACE Interface:

« GetPIModuleFromPath(%OSI\MDB-AFMigrationData)
* CurrentAceContextName

— AF SDK
« OSlsoft. AF.Asset.AFElement.FindElementsByPath

1

© Copyright 2013 OSlsoft, LLC. [MES)
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The Solution — Custom PI ACE + Pl AF

« Send specially tagged attribute values to Pl ACE Output
tag
Dim x As AFNamedCollectionList(Of AFElement)
X = AFElement.FindElementsByPath(...

For Each e as AFElement in x
For Each a as AFAttribute in e.Attributes
If a.Description.Contains ‘[output]’

ResultTag.Value = a.GetValue
« Add error checking everywhere.

1
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Implementation — Pl AF Asset Hierarchy

 The Asset Hierarchy needs to be based on your

enterprise needs. o
File Edit VWiew Go Teools Help
%@ Database [% QueryDate - 0 & [(JBack . |HE, Cl

» Site —
« Location @g”;ke :
» Asset Class o O — |
* AssetlD

— E.g.: Memphis/RidgelLake939/Tank/Aquariuml

1

© Copyright 2013 OSlsoft, LLC. [l
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Implementation — Pl ACE Context

« Reference the Pl AF Element Hierarchy in the PI
Module Database

Iél Modules

Elements i (8 %Ol
El @ Mernphls
& s > , == | 1 F{JdgeLakeEL'iﬂ
EI (3 Memphis Froperties
B Tank

ﬂ R.IdgELakE'EIS‘EI B Aguarium 1

= ﬁ Tank g Properties

} i Aquarium StrappingCalcByLevell
E| % Alizzes
[ \fa; Debuglevel = MemphisRL939:Aquarium1_Debuglevel MV
=2 [ﬁ Memphis - ez, Level = MemphisRL93%:Aquarium1_Test_Level PV

EI ﬁ R.idgELEkEEng E@?{)E:;;l; MemphisRL335:Aquarum1_Test_GALCV

= ﬁ Tank - @ AllowNegativeValues = True

- (G Aguariuml " Calculation Type = Strapping Table
" TankShape = 20cx100!
@’ Tank StrapClass = horzontalcylindar
" VolumeCalc = Pl Moduls Database does not support this value type at this level
" Wite Bad StatusValues ToOutPut = True

OSlsoft. REGIONAL SEMINARS S Cobtiaht 208 oSlebtt L 18]




The Results - Pl ACE Context

o Start the Pl ACE context

« Engineering teams can re-wire and add
calculations with no code changes

- i

Server Scheduler Executable Module Context Tag Help

E‘a default = | MName | statusivalue [ Since |
{ - Ace AFCalculstions EI Current Stahus On 1042342013 5:08:37 PM
Eﬁ CalculationEngine Priority Momal
‘% Input Tags Schedule Type M atural
Dutput Tag Lgtenc_l,l 15
= Cortensts Tr_||_gger1Tags 1L |
P a WwntmesapidevzhivmemphisiRidgelaked 3T ankh\aquanium WaguariumSire ~ Calsglation Lirit EEEE
« 1 |

© Copyright 2013 OSlsoft, LLC.
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Elements. AquariumStrappingCalcByLevell
S 6 Memphis » ||| general | child Elements | Attrbutes [ports. | version |
& g w;geTL ::939 Groupby: [ | Category || Template
ullllllary B @ Aguariumi [ L~
i () AquariumStrappingCalcByLevel1 2 ¢ | & Name 2 Value Time 5(np
&8 £ iTrue AU
. B | =] CalauationType Strapping Table 1/1/1970 1
OSilsoft Pl AF provides a powerful and almost i preresd
. - B F Level 24 10/22/201]
overwhelming framework for deployment of enterprise o =
scale systems. It is Ok to start by getting work done. bvent Fames S [P fma i
ﬁ Library ] (=] TankStrapClass horizontalcylindar 1/1/1970 1
e Unit of Measur: @ | [E] volumeCale 451566. 11806 US gal 10/22/2017
# B | =] writeBadStatusval... True 1/1/1970 1
@ myPt
o
& (= fEre=]
a8
9 Attributes StertTme:  ~-3h [=][ ] enatme: - =0
. ake939|Tank|Aq: I cByLeveh [VolumeGalc © Memphis|RidgeLakes39 | Tank]Aquarium
3551:;6 No Data
[output] Level tag used as a trigger for the ace ¢
550000 30
500000 27.3333
450000 24.6667
400000 22
350000 19.3333
300000 16.6667

Business Challenge

* Provide scalable
abstraction layer for
engineering staff

OSlsoft. REGIONAL SEMINARS

Solution

Pl AF Based Calculations
support asset oriented and
engineering based systems

Pl “Abacus” will soon
extend OSlsoft supported
calculations for Pl AF space

Results and Benefits

Engineering staff can focus
on process documentation
and expression of
manufacturing process
requirements

a
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Contacts

David Johnston
diohnstn@eastman.com

Systems Associate
Eastman Chemical Company

1
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