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Agenda

1. Why Is Asset Framework (AF) important for analytics?
2. What are the key features of AF?

3. Where do you utilize Asset Analytics?

4. Use Case (Yasref)
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Basic components of a Pl System

organizes & enhances the data

/

Pl Server / Data
e consumer

Data
Source ——o— PI Visualization Tool

Asset Framework

(@ Pl Interface —— @ -

Data Archive \ stores the data

|

Software components!
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Pl System Infrastructure

¥

Pl Interfaces
&

Pl Connectors

L L A1 i L L L
5/16/2017 6:39:57 AM 5/16/2017 10:18:50 AM

TAG I TIME VALUE STATUS
HEO013.HSOT.PV 11/6/2019 2:39:50 PM 20599 GOOD

HEO13.HSOT.FV 11/6/2019 2:39:50 PM

210.15 GOOD

»  HD I E ElES
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Pl System Infrastructure - Enhancement

(F PetrolLux Corporation
Sl (5 Asset Lists
: l (] Compressor Stations
B ﬁ Heat Exchangers

b1 Gl Heat Exchanger-013
----- i Heat Exchanger-014
--{GP Heat Exchanger-015
140 Heat Exchanger-1001
~--1 G _Heat Exchanger-701
=l (G Downstream
------ (F Gas Distribution System

. [ (J Marine Terminals
Pl Interfaces : .

)

¥

Category: ProcessData

&7 Hot Side Outlet Temperature 205,99 °F

& i [~ @ Refineries '
.| [ @ Anacortes Refinery # / Category: Forecast
Pl Connectors © = .. @ Baton Rouge Refinery

------ (J Catlettsburg Refinery
B () Houston F‘.Eﬁr‘uaryuI

) HeatE.tmanqer—Dl.;
-1 O Heat Exchanger-014
L.l (F HeatExchanger-015

Pl Server

¥ Expected Hot Side Qutlet Temp.

IME VALUE STATUS
11/6/2019 2:39:50 PM 20599 GOOD

TAG
HEO013.HSOT.H

HEO13.HSOT.FV 11/6/2019 2:39:50 PM 210.15 GOOD

OSl:ofi. © Copyright 2019 OSlsoft, LLC 5
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Asset Framework (AF)

*Object Oriented Contextual Abstraction Layer —> [" & Bements
) B & MuGreen
Templatised and server based El- & Houston
- (@ Cracking Process
] E:!i!'uding Process
=It allows the PI System to: 5 5 Powe o oo Generaton

B [#] 221 Flow Model

Contextualized and Manage your assets in a scalable and extensibleday = . & Condenser
; N | [ B !l Gas Turbine 1
Search data coming from different PI Servers | . (& Gas Tutbine 2
i e [ A 9 HRSG 1
Access non time series data sources | . & HRSG2
. . ‘o e R S (7 Steam Turbine
Integrate with analysis and notification tools
& 1 B Name &g ye
H =] Density 2422 kall
B 7 Level 37 9633365112305 ft
----- H} =] Manufacturer ACME Hi Corp
--------- B =] Serial Mumber A 22323112

B| =] Photo
B =] Mazz
B| =] Product
B| «F Volume

SetFolderPermizsion. log
3E5.673412628174 kg

HC1500

106.86131 2866211 m3

© Copyright 2019 OSilsoft, LLC



Pl System Infrastructure - Enhancement %

Category: Material Properties

=] shell Side Heat Capacity 0.95 Btu/lb/F

=] shell Side Material

«

\ VALUE STATUS

HEO13.HSOT.PV 11/6/2019 2:39:50 PM 20599 GOOD

HEO13.HSOT.FV 11/6/2019 2:39:50 PM 210.15 GOOD

Pl Server

e

OSl:ofi. © Copyright 2019 OSlsoft, LLC 7
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OSlsoft: Self-service Analytics to Operations

Operations Your Experience and Knowledge

TrrrererTeY e
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Asset Analytics
Complex Calculations Forecasts

BEE——= ) [

Name Expression Value at Evaluatio  Value at Last Trige  Output Attribute - - = =
Mame Expression Value at Evaluatic Value at Last Trige  Output Attrib

DeltaTrold { Cold fluid temperature difference (shell side) in delta degF 169 4459 Cold Side Temperature Difference -

Cold Side Outlet Temperature®-"Cold Side Inlet Temperature forecastedVolume Tagval('.. |StarageVolume—Predicted' 12,967 12.954 Map
DeltaTHot 0 ':'3;.;1“?;:’”?"“”'i ot ,Hfzcg,é’"geti'—t 1 o C“‘ita degF 0.084 20.084 Hot Side Temperature Difference
(o) lde nle emperature 0 lde u 2 emperature ‘FDreCastEdKHh 3229‘f0rec Iizﬁi Iina : II i

: // Cold fluid mass f in 1b/s (shell side) I
ColdFluidFlow | ert(*Shell Side Volume Flow', “ft3/s")*Convert('Shell Side Density’,"lb/ft: 29907 20807 Shell Side Mass Flow . . . ...
interruptiblePeriodlengthRati| (' Transfor —-Dutput -l_“'nE Stamp

. /f Hot fluid mass flow in lb/s (tube side) i
HotFluidFlow N 361.83 361.83 Tube Side Mass Flow
C (' Tube Side Vol Flow®, "ft3/s")*C (' Tube Side Density',”lb/ft3" P .
onvert('Tube Side Volume Flow®, /s")*Convert("Tube Side Density’,"lb/ forecastedElectricityCost (1-1nterru[|

Heat duty cold side (shell side) [delta degF * 1b/s * Btu/lb/degF]->btu/s

HeatDutyCold Convert((DeltaTCold*ColdFluidFlow®' Shell Side Heat Capacity'),"Btu/s") 12697 Bru/s 12607 Btu/s | Heat Duty Shell Side (1-interruptiblePeriodLengthRatio) ; Tngger 1me

//Heat duty hot side (tube side) [delta degfF * 1b/s * Btu/lb/degF]->btu/s - int tiblePeriodL thRatio * -
- . i e a ty interruptiblereriodiLen atlio I
HeatDutytiot Convert((DeltaTHot*HotFluidFlow® 'Tube Side Heat Capacity'),"Btu/s") 28527 Bus 28527 Buu/s Heat Duty Tube Side Penalty?) € 4 &EUtlun ImE

/ acity Ratio - - - . .
"Hot Side Temperature Difference’/'Cold Side Temperature Difference’ 20134 20134 Sl @ FLEIatIIUIE tD Tr|ggEr T|mE: t.'.?d

Effectiveness -
0.19455 0.19455 Effect
Cold Side Temperature Difference’/('Hot Side Inlet Temperature'-"Cold Side In: seiEnes

(('Hot Side Inlet Temperature'-'Cold Side Outlet Temperature')-('Hot Side Outl: 160.8 160.8 MTD

I Correction tor to account e T Add a new variable
pfCorrection Factor to account For (1o | oesnt 098711 |LMTD Correction Factor
(sgr(R+1)*Log((1-5*R)/(1-5)) )/ ((1-R)*Log((2-5*(R+1-s5qr(R+1)))/(2-5* (R+1+sqr(R+:

Correctedid | LD 15872 15872 Comected LMD Evaluation Time: 5/16/2017 4:5%:01 PM Last Trigger Time: 5/16/2017 12 AM

Convert('Heat Duty Shell Side’,"Btu/h") 4,5623E+07 Btu/h | 4.56236+07 Btuh | Map Scheduling: () Event-Triggered (@) Periodic Advanced..
Convert('Heat Duty Tube Side',"Btu/h™) 1.0222E+08 Btu/h | 1.0222E+08 Btw/h | Map Run every day at 12:00 AM Configure Output time stamp override: *+7d @ Connected to the Pl Analysis Serice.

Max(s,T) 1.0222E+08 1.0222E+08

if ('Heat Transfer Area' > @ and'Corrected LMTD' > @) then M/('Heat Transfer 4 226.51 22651 Overall Heat Transfer Coefficient

Add a new variable

Evaluation Time: 5/15/2017 7:32:58 PM Last Trigger Time: 5/15/2017 7:32:35 PM

Scheduling: (@) Event-Triggered () Periodic

Trigger on [Any Input ] ® Connected to the Pl Analysis Service.

¢F Overall Heat Transfer Coeffident | 228 Btu/h/ft2/F I

OSl:oft. © Copyright 2019 OSlsoft, LLC 9




a \\DFPIAFSERVERPRD\Power Generation - Pl System Explorer — O =

File Search View Go Jools Help

@ Database [T Query Date - @ & O Back © B, checkin ¥} « (2] Refresh | F New Element - Search Elements 2 '|
Elements Black Mesa Wind Farm
(2 Elements General Child Elements Aftributes Ports Analyses Notification Rules Version
= 9 Generation iName: Active Power Rollup
B— (3 Equipment List (N
f+ [ Fossil Generating Station e B © B Name JUesCH IO
B ﬂ Matador 1 CCGT - écat e
il I i Categories:
H- 6 OSIsoft Power 9 @  Active Power Rollup | | _
B & PowerCo o = @  Daily Energy : Analysis Type: Expression ® Rollup Event Frame Generation sac
&:_’_ 6 Solar Power Generation Fleat /I ] fed  Farm Power Forecast (1 Day) i
= @ Wind Power Generation Fleet
n B Fi Por F t(1h
b @ Bo o Wind Farm (/] ftd  Farm Power Forecast (1h)
= (9 Black Mesa Wind Farm
— 9 GEO1
— 69 GED2
— & GED3
. — & GED4
Configure
g — & GEO6 « »f
— & GED7 - o
| Ilculati ~ & G
rollup calculations - @ cew Rollup attibutesfrom Sample Chid Element: [ GED 7] croupy
— @ GE10 o Child elements of Black Mesa Wind Farm This element - Black Mesa Wind Farm ) )
. f+ (9 Black Wolf Wind Farm ) o Name A
tO ensure consisten Cy - @ Dexp Voley Wi For 1o selectafrbutesset crteia below « Active Power
E,_ g Z|du|:t-{n¢:dm“:;2"2 Attribute Name: Active Power Apparent Power
- ran e Wind Farm i .
. :_'_ S wene Be:lﬂ'ind . Attribute Level: Root Level Apparent Power (calc)
aCross tne nierarcny 3 @ wid Rt vand Fm. Attibute Category BatchWindBinFier
B & Windy Valley Wind Farm Element Category: Bearing A Temperature
B & Yellow Creek Wind Farm Bearing B Temperature
1 Element Template:
B (@ Wind Power Maintenance Crews P Bearing Shaft Temperature
Et— (@ Windtapia Select the function(s) to write to an attribute Evaluate Rlade 1 Error
H— (9 Navigation Trees -
& Pl Data Archive Function Output(s) Value At Eval Value At Last Blade 2 Error
& (@ Transmission and Distribution o Sum Farm Total Powe Blade 3 Error
F— (9 Weather A Blade Total Error
£, Element Searches verage Blade1, Actual Value
Minimum Blade1, Set Value
Maximum Blade2, Actual Value
Count Blade2, Set Value
V]
Blade3, Actual Value
Median Blade3, Set Value
Population standard deviation Capacity v
£ »
Event Frames Sample standard deviation
lﬂ Libeary Show more attributes (Showing 111 of total 111 attributes: 1 it
= Unit of Measure
= = Scheduling: ‘e Event-Triggered Periodic Advanced
%% Management Trigger on  Any Input @ Connected to the Pl Analysis Service.

OSl:ofi. © Copyright 2019 OSlsoft, LLC 10




Pl System Infrastructure - Enhancement

3

B 3 I £1 £ E3

Pl Interfaces
&

Pl Connectors

[ Petrolux Corporation

B ( AssetLists

[F Compressor Stations

- (§ Heat Exchangers
. 5P Heat Exchanger-013
- 57 Heat Exchanger-014
------ &P Heat Exchanger-015
------ &P Heat Exchanger-1001
- @ Heat Exchanger-701

=~ @ Downstream

i [ Gas Distribution System

[ [ Marine Terminals

- (5 Refineries

(F Anacortes Refinery

[ Baton Rouge Refinery

Analysis OQ
O

(J Catlettsburg Refinery
ﬂ Houston Refinery
=l (G Alkylation

Category: Material Properties

=1 shell Side Heat Capacity

0.5 Bu/flb/F ”

=] shell s5ide Material WX 1000

Category: ProcessData

<% Hot Side Outlet Temperature 205,99 °F

Category: Forecast

&F Ewxpected Hot Side Qutlet Temp.

TAG

Pl Server

;
HE013.HSOT.P\ Category: KPI

HE013.HSOT.F ¢¥ Overall Heat Transfer Coeffident | 228 Btu/h/ft2/F

LY

e

OSl=oft,
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Pl System Infrastructure - Enhancement %

3

Category: KPI
&7 Overall Heat Transfer Coeffident | 228 Btu/h/ft2/F

om|
. at Exchangers

. 5P Heat Exchanger-013
- 57 Heat Exchanger-014
F- &P Heat Exchanger-015
[ &P Heat Exchanger-1001
b @ Heat Exchanger-701
Downstream
Gas Distribution System
arine Terminals
efineries

Category: Material Properties

=1 Shell Side Heat Capacity 0.95 Btu/lb/F “

=] shell s5ide Material WX 1000

Pl Interfaces
&

Pl Connectors

Category: ProcessData

<% Hot Side Outlet Temperature 205,99 °F

S ation
I = | <ot Exchanger013 Category: Forecast

------ (3 Heat Exchanger-014
- () Heat Exchanger-015 «F Expected Hot Side Outlet Temp, | 210,15 °F

VALUE STATUS
20599 GOOD

HEO13.HSOT.PV 11/6/2019 2:39:50 PM

GOOD

HEO13.HSOT.FV 11/6/2019 2:39:50 PM 210.15

Pl Server

OSl:ofi. © Copyright 2019 OSlsoft, LLC 12
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Event Frames

Event Frames automatically bookmarks PI time-series Event Value
data so that it's more meaningful to engineers and Attribute
business users, AND easier to for them to find, analyze, Name ;g;.anf;(c;.E-SSZ
and report on. Start 15-Dec-2012
Downtime 15.Dec.2012
Excursion End 10:47-26
Duration 12 min, 24 sec
Asset Boiler-352

! . . . .
' Excursion Type High Violation

| |  Fuel Gas 37.12 k sft3/h
Too High!  Downtime Batches ' Flow.Avg
! 823.48 k
Fuel.Start sft3/ton

myPIKPIl.Max 47.19 bbl/d

e e e e e e e e o o mm o

© Copyright 2019 OSilsoft, LLC 13




Event Frames Generation

|'|

Ef .| ESai= ]

Severity Walue at Evaluatio  Value at Last Trige

Event Frame Template: | Heat Exchanger - Low Overall Heat Transfer Coefficient

Mame Expression

B Start triggers

"Fouling factor'>'Fouling factor|Limit' Set (optional) Information|v False False

Limit

Critical | - False False

Criticallimit "Fouling factor'>'Fouling factor|Criticallimit’|5et (optional)

trigger
rigger Type an expression (optional)

. . . |
| FOUIIng FaCtor > lelt Add a new variable Add a new start trigger Advanced Event Frame Settings..
. L . . Evaluation Time: 5/16/2017 10:23:32 AM Last Trigger Time: 3/16/2017 10:23:05 AM
FOUIlng Factor > Critical Limit | Multple start triggers are configured. Child event frames wil be generated when the trigger changes. See documentation for more details.
Scheduling: @ Event-Triggered (7 Periodic
Trigger on [Any Input

Duration Start-time End-time Severity
1:18:53:00 5/13/2017 9:5... | 5/15/2017 ... |Critical

6:01:00 5/13/2017 %:5... | 5/14/2017 ... |Information
1:0:00:00 5/12/2017 9:5... |5/13/2017 ... |Mone

= Heat Exchanger-013 - Low Overall Heat Transfer Coefficent

B A = Heat Exchanger-013 - Low Overall Heat Transfer Coefficent

B | = Root Cause




Pl System Infrastructure - Enhancement %

3

Category: KPI

&7 Overall Heat Transfer Coeffident | 228 Btu/h/ft2/F

om|
. at Exchangers

. 5P Heat Exchanger-013
- 57 Heat Exchanger-014
F- &P Heat Exchanger-015
[ &P Heat Exchanger-1001
b @ Heat Exchanger-701
Downstream
Gas Distribution System
arine Terminals
efineries

Category: Material Properties

=1 Shell Side Heat Capacity 0.95 Btu/lb/F “

=] shell s5ide Material WX 1000

Pl Interfaces
&

Pl Connectors

Category: ProcessData

<% Hot Side Outlet Temperature 205,99 °F

S ation
I = | <ot Exchanger013 Category: Forecast

------ (3 Heat Exchanger-014
- () Heat Exchanger-015 «F Expected Hot Side Outlet Temp, | 210,15 °F

VALUE STATUS
20599 GOOD

HEO13.HSOT.PV 11/6/2019 2:39:50 PM

HEO13.HSOT.FV 11/6/2019 2:39:50 PM 210.15 GOOD

Pl Server

OSl:ofi. © Copyright 2019 OSlsoft, LLC 15
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View events list on
Pl Vision Display

Event Table

Issaquah Overview (read-only) Assel: |Issaquah+ ¥

24 Hour Plant Production

L L L L L L L L L L ')
(2017 13:54:40 2h 27082017 15:5440

Last 24h O Previous 24h @

Plant Summary

Status: O

OEE: 96.1
Quality: 89.89 %
Availability: 81 48 %

Line 2 Unit Batch_2017-06-27 15:21
Line 2 Unit Batch_2017-06-27 08:52
Line 2 Unit Batch_2017-06-27 03:24
Line 2 Unit Batch_2017-06-26 07:10

Line 2 Unit Batch_2017-06-13 10:09

Issaquah Overview

Line 1
Production Rate
700
400

200
0, L L L L L L

Line 2

Production Rate

35
Lop
10
0, It L L L L L L

1 -
27062017 13:54:40 2h ZFI06/201T 15:54:40 27082017 13:54:40 2h 2TI0E2017 15:54.40

Batch Information

Name & Value

Batch Information

Mame A Value

Line 1|BatchiD NC:PAINT.L1:20170827 1.056 Line 2|BatchiD NC:PAINTL2:20170827 15:54

Line 1|Product Five Gallon Line 2|Product Five Gallon

e penienes e 2o

Line 1|Recipe Recipe 123 Line 2|Recipe Recipe123

Last Batch Quality

Viscosity Appearance

Last Batch Quality
Texture Viscosity Appearance

10 10 10
8 ] |

0

Equipment Status
Dispersion Tank 1: O Heat Ex

Dispersion Tank 2: O Pumps:

o

Equipment Status
: O Dispersion Tank 1: O Heat Ex: O

O Dispersion Tank 2- O Pumps: O

Y | st Time Y ‘End'l'rne Y | Acknowledgement Y |

27062017 1521:59

2T06/2017 08:52:59

27062017 032459

26/06/2017 07:10:59

1306/2017 10:09:59

In Progress

2TI06/2017 142559

27062017 08:01:59

In Pregress

In Progress

\

osl

El
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OSlisoft
O Pi Vision
Vs, HMI19-PumpDemo-Equipment  Asset:
®8 a0

© New Display | m | oswmnoton | @
& [

« AdHoc Display  [{]

7127/2019 1:40:40 PM

SAR FCC Pump 1 SAR FCC Pump 2 SAR FCC Pump 3 SAR FCC Pump 4

«q P

SAR FCC Blower 1

Petrolux Equipment Summary
0 YT | by
- 4
Overview OEE Pumps Air Blowers Heat Exchangers  Wet Gas Compressors
Equipment Overall U
£quipment 3040, P 50, 1,991 2,961 1,987 1,984 1,982 198 BT 3,010
Anacortes zm" 7 9 7 ) 1 ) ) § - ,
10 90 o
Pumps 0 2 3 100 [ | o m o Heat Exchanger-013 |
o [3 ANA FCC Pump 1 ANA FCC Pump 2 ANA FCC Pump 3 ANA FCC Pump 4 ANA FCC Blower 1 ANA FCC Wet Gas Compressor 1
eport
40 50 g0 Overall U
30 70 2,017 3,020 1,985 1,997 2,014 219 BIUMARIF 2.000
20 80 pm Pm pm pm pm - pm
Baton Rouge 1om90 @
0 44 100 | | a @ | 0 Heat Exchanger-014 B
% BAT FCC Pump 1 BAT FCC Pump 2 BAT FCC Pump 3 BAT FCC Pump 4 BAT FCC Blower 1 BAT FCC Wet Gas Compressor 1
40 50 60 Overall U
e m 2,003 2,995 1,994 2,993 2,014 198 Btu/h/2/F 2,015
Houston 10 % ) 1 y | ) 1 ) 1 ) ¥ = i
0 32 100 | | [ | B L Heat Exchanger-015 ]
% HOU FCC Pump 1 HOU FCC Pump 2 HOU FCC Pump 3 HOU FCC Pump 4 HOU FCC Blower 1 HOU FCC Wet Gas Compressor 1
50
20 2 P 2,009 1,993 2,963 1984 1,994 Sverall 1,996
MartineZ 20 80 pm m m mm pm 198 Btuh/ft2/F m
10 90 =
0 42 100 N i 11 1 — Heat Exchanger-013 8
% MAR FCC Pump 1 MAR FCC Pump 2 MAR FCC Pump 3 MAR FCC Pump 4 MAR FCC Blower 1 MAR FCC Wet Gas Compressor 1
40 50 60 Overall U
30 70 1,994 2,017 3,036 2,006 2,014 55 1,986
: 20 30 i st i i el 219 Btuh/ft2/F X
Sarnia 1 % -
o]
g 64 pea | A L 2 =t Heat Exchanger-014 £
%

SAR FCC Wet Gas Compressor 1

Now 7127/2019 2:40:40 PM



OSisoft

@ Pl Vision © New Display | m | OSivmcerean | @
T
i by =2
~ 3/15/2019 9:07:45 PM__| 3/16/2019 3:45:23 PM 3/17/2019 4:17-43 PM
90 90 90 20,000 74.034 74.145 75.253
63.506 82.112 85.42
-85 57.722 70.109 74187
0 0 0
5 \

\
PE-

40 40 40 ©

1 A 1
3/14/2019 3/15/2019 3/16/2019

[ ——— SLICJIFloor Temp_Average Average Floor Temperature 72713  degF 73.526 71.881 7577 | 90| | 40|
B e ol it Ax Teperiias Achve. ' Discharge Ax Tempetaline Active 53589  °F 61788 47.686 85.463 | 90) | 20
[ ——— AC Unit2|Outdoor Air Temperature Present Value 54 837 °F 56.839 44002 74604 | 90| | 40|
] ———— AC Uit 2|Outdoor Air Flow  Present Vol 16,282  ft3/m 49744 | 0 19,680 [ 20000] | | 0
B |1 — ACUnit2[Cool Output 3 Present Value 1 1.1354 1 2] 1]

3/13/2019 8:01:47 AM 5d Now 3/18/2019 8:01:47 AM




Pl System Infrastructure - Enhancemer

¥

Notifications (&

Category: KPI

&7 Overall Heat Transfer Coeffident | 228 Btu/h/ft2/F

. at Exchangers

. 5P Heat Exchanger-013
- 57 Heat Exchanger-014
F- &P Heat Exchanger-015
[ &P Heat Exchanger-1001
- @ Heat Exchanger-701

Category: Material Properties

=1 Shell Side Heat Capacity 0.95 Btu/lb/F “

=] shell s5ide Material WX 1000

Pl Interfaces
&

Pl Connectors

efineries

Category: ProcessData

<% Hot Side Outlet Temperature

= - 0
i eat Exchanger-013 Category: Forecast

- &F Ewxpected Hot Side Qutlet Temp. | 210.15 F

TAG TIME VALUE STATUS
HEO13.HSOT.PV 11/6/2019 2:39:50 PM 20599 GOOD

HEO13.HSOT.FV 11/6/2019 2:39:50 PM 210.15 GOOD

Pl Server

OSl:ofi. © Copyright 2019 OSlsoft, LLC 20
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Pl Notifications Keeps You Informed of Event/Asset
Condition

“One of turbine’s exhaust thermocouples has been acting up... Let’s keep an eye on it and
create a work order for maintenance if it fluctuates more than 5% in 5 seconds. Make sure Bob is
notified of this also.”

E.Agitation

© Copyright 2019 OSilsoft, LLC
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Pl System Infrastructure

3

Notifications (&

Pl Interfaces
&

Pl Connectors

Pl Server

Pl System Access

Pl Cloud Services

Pl Integrators

Visualization Tools

2§81 server

. w ORACLE
Line of
Business Systems SSaS

Q Pl Cloud Connect

Business Analytics Tica

Spotfire

@ esri ArcGIs [l

MAP HANA m
Pl Vision

E Pl DataLink
Pl ProcessBook

HII

OSl=oft,

»  HONIMNEEIE

© Copyright 2019 OSilsoft, LLC 22


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

The Analytics Evolution

e ———
e e

'How can we

S T
~~~~~~

make it happen? ‘

Source: Gartner

i\ Prescnptwe
x\g:;(e\:\“?” il Analytu:s 5 )
-------------- N ot N\\'LP‘“O
‘V" Predictive O
Why did |t T

w happen? Q Ana!ytlcs FO“ES‘

> — A

§ What % Diagnostic

happe ned ?/ Anaiytncs ‘“ S‘G\“
Descrlptwe
Analytncs
‘\)\p;ﬂoN \-\\ND
neo®
/ Traditional BI | Advanced Analytics
DIFFICULTY

© Copyright 2019 OSilsoft, LLC



Most Advanced Refinery in the World

YASREF (Yanbu Aramco Sinopec refinery JV)

“Selecting the Pl System and EA early supported a smooth refinery |
start up and set the foundation for an integrated, collaborative data based Yasrel

decision making culture that Supports YASREFs vision of being w
the most advanced refinery in the world by 2020.”

Mahmoud M. Madani, IRIS Lead Project Engineer S B

« 23 separate applications from a YASREF strategically chose the Pl Enabled a smooth refinery startup,
variety of vendors including DCS; System as an integration and reduction of over 50% of the
aggressive grassroots schedule applications infrastructure standard applications

applications
* Lack of collaborative, data based » Migrated standalone applications * All'calculations and analytics
c[zl)%cslsmn nlw.aklng usmghstandard to the infrastructure with Pl AF done once in the
supplier approac i
PP PP . * Used Microsoft platform to provide Infrastructure
X ]\C/Vealél C![f?ta and an§||ytl(gal|§ s advanced web based reporting e Provided KPIs and
OUEEN o il (Rh Il EIL and decision support performance reporting

continuous improvement ;
P foundation for OpEx

@ OSl:ofi. © Copyright 2019 OSIsoft, LLC 24



Asset Reliability

Asset Analytics with AF

e [Edit Yew o Tooh Help

B Datsbase [ QueryDote - 0 @ D Back D H Checkin ) o« [l Refrsh | 9 New Elernent = Mew Attnbute

Level Control Wabre (112-LEV-1008
[ General | Crid Blemenrts | Afrbutes [ports | Anafyses | ver

Elements

/4
i a
Yosref

(F ReactorTemplate
[~ () YASREF

- G Refinery
(F ISBL Crude/Vacuum (DA-E)
(3 ISBL Delayed Coking (0A-5)
= (3 ISBL Diesel Complex (DA-3)

s (3 B Delayed Coking [QA4-5)
= ) 1SEL Dhesel Complex (083 - (31 Distillate Hydrotreater (Unit 111)
w— [ Disallste Hydrodreater fUnt 118) i i
S @ oo (Ut 112) - (G Hydrocracker (Unit 112)
#— () Common Fresh Feed - [ Common Fresh Feed
i g :dsuar Reacten @ Feed
| - @ Startp Oredsten [11248.1151) = ﬁ First Stage Reaction
| - O Trani #- (G Start4p Circulation (1124P-11301)
| - @ 1stStape Reactor (112-C-1001) El- (G Train 1
=— @@ 1st Stage Aractor EffentMP Steam Generstor {11240-1044) -
[ S (@ Boder Peed Water (113-8FW-12037) [#-- (@ 1st Stage Reactor (112-C-1001)
! H
I : A =~ (st Stage Reactor Effluent/MP Steam Generator (112-E-1044)
[ [~ &P Level Controber {L1Z41C-H0Z) E| ﬁ Boiler Feed Water (112-BFW-11037)
[ il g ?ﬂ?:ﬁ;::fﬁ;’lﬁmﬂ i e (3 Level Control Valve {112-.Cv-1002)
4+ X
| # [ Ewkef to HP Flane (112- 150511303 - [ Boiler Feed Water (112-BFW-11045)
| s @ 1 Sege Reactsr Efuent Strioper Bothoms Exdhangers (1124£:] - Level Controller {112-L1C-1002)
. .
I E O it Raact Fond g (12 3008) - & MP Steam (112-1505-11038)
| ®— @ 15t Stape Reactor Feed/Effuent Exchangers (112-4€-1040/41) - (3 Relief to HP Flare (112-1505-11282)
| -G Tran2 - (5 Relief to HP Flare (112-1505-11283)
4 (3 Fractoraton
W (3 Lght Ends Recoevery #- [ 1st Stage Reactor Effluent/Stripper Bottoms Exchangers (112-E-1042,/43)
i O Make U Hycrogen Compressen [#- () 1st Stage Reactor Feed Heater {112-F-1001)
[ & Power Dstrbution
% (@ Products [+ (F 1=t Stage Reactor Feed Pump (112-G-1001)
+ - ( Recyde Gas Secton [#-- (F 1st Stage Reactor Feed Effluent Exchangers (112-E-1040/41)
; g Second $ieoe Reacbon B (3§ Train 2
W [ s Produced [+ (F Fractionation
! ; uMMWtwt ) [#-- (§ Light Ends Recovery
i @ B, Gasslre Processng Complex (0-1) [+ (F Make-Up Hydrogen Compression
B @ ot Maring Facities [OA-8) [#-- (§ Power Distribution
s (@ 5B Ofsites [04-T)
i~ I 0S8 Suhr Bock (0A-) - (J Products
. - G OSEL Unives [04-6) #- @ Recyde Gas Section
= = [+ (F Second Stage Reaction
<] m * [+ (F Utilities Consumed
(3 Bamaats [#-- (G Utilities Produced
|— Ewwnt Frames. [+ (F Utlity Systems
3 Library - (G Hydrogen Generation Unit (Unit 120)
=TT [+ (G ISBL Gasoline Processing Complex (OA-1)
@M [+ (F OSBL Marine Fadlities (0A-8)
# Hotifications [ () OSBL Offsites (0A-7)
= [ ( OSBL Sulfur Block (0A-2)
—— [ () OSBL Utilities (OA-6)
H u (T}, Element Searches
Oipening

(b

B

El
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Multi-step Data Quality Assurance with AF

Data Quality is particularly important for regulatory and compliance reporting parameters. Users must be

aware of the quality of the data they are basing their decisions on.

Cleanse Raw Data

Remove Spikes
Check range
Detect flat line
Use alt source for
bad data

Calculate confidence
level based on percent
of good data of all
input parameters

Reject Calculated
results with the
Confidence level
below a threshold
(e.g. 80%)

“7//

Elements T10A11398C
() Elements ~ ||| General | Child Elements | Attributes |Pcris | Analyses I Version |
- () 110AI1398C
- () 110AI11398D
. 110AT1398F [F=r
- (3 110AI1598A |i | E| % Name 2| Value
- () 110AI12398C
- (§ 110AI2398D == B | =] BadData True
() 110AI2398F B = £
=] Alternati 0
& 110A12598A e
 110FIC1576 B =1 PeriodForAverage 3600 s
5 110FIC1594
- (§ 110FIC1650 = =] SubstituteAction LastGood
- @ 110FICI670 B | [=] TimeBadBeforeRemoval |900s
- () 110FIC2576
- (§ 110FIC2594 =] B | =] DataTimeOut True
- (3] 110FIC2650
o]
. 6 110FIC2670 @ ¥ status Good
- 0 111810702 B | [=] TmeNoData 1000
- () 111A11702
e (§ 111A12702 B & 7 ValueCleansed 1.9810816049575805
- (@ 111FI0047 I m | 7
e § 11FT015 = =] FlatineDetection True
- @ L1IF12015 ® | =] Flatinelimit 3 count
- () 112410001
.. (§ 112A10003 B | =] umitChecking False
-~ @ 112810004 [SE ® | =] SpikeRemoval False
- () 112410008
- () 112411004 | | [£] MaxSpikeDeltaPercent |25 %
- () 112411010
o 5 112412004 B & 7 status Good
- () 112412010 B | ¢F value 1,98 10815049575806
- 112FIC0028
& 112FIC1005 B €| ¢ valueCleansed 1.9810816049575806
5 narcans n [Nt e
& 1122029

FurnaceEmission

| General | Attribute Templates | Ports | Analysis Templates

| Mame: DailyEmission_NOx
& Name fal Description:
DCailyEmission_NO:
Jo !Y m!ssw-cn_ * Categories: -
fea  DailyEmission_SO2 = J
fin  DeviationHours_CO Analysis Type: (8) Expression Rollup Event Frame Generation

fea DewiationHours_NOxNG)

fea  DeviationHours_O2

fea DeviationHours_Opacity

feo DeviationHours_SO2NG)

feo DeviationHours_Temperature

feo  EstimatedDailyEmission_CO

fig  EstimatedDaityEmission_NOx Y]

Example Element: YASREF\RefinenA\lSBL Crude/Vacuum (OA-4MN\Crude Distillation Unit (Unit 110)\Atmospheric Heating\Train 1\Atmospheric Heater (110-F-1001}\Stack\Flue Gas Emission

<88) then DigState("Bad Input™) else Intensity*HHV*TagTot('..\..\|FuelGasMassFlowRate', "*-1d’,
NoOutput ()

"*")*24) else

Evaluate
Mame Expressicn WValue Qutput Attribute
Intensity Convert(TaghAvg('NOx|EmissionIntensity’, '*-1d', '* Click to map -~
HHY TagAvg( 'HigherHeatingValue','*-1d","'*") Click to map
FuelFlow TagTot('..\..\|FuelGasMassFlowRate", '*-1d', "*')* Click to map
Result if "NOox' = "True" then (if (BadVal(Intensity) or NOxjDailyMassEmission _
if "NOx' = "True" then (if (BadVal(Intensity) or BadVal(HHV) or PctGood('..\..\|FuelGasMassFlowRate', '*-1d","'*") B

Scheduling: Event-Triggered #) Periodic

Run every day at 12:00 AM Confi

(@ osi-.
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File Edit View Go Tools Help

Environmental

Emission Monitoring with AF (1 of 2)

78 Database [ QueryDate ~ ® @& (D Back () |H, Checkln 3} « [#]Refresh | (3 New Element ~

‘Flua Gas Emission X v|

Elements Flue Gas Emission
£ (3 YASREF ||| General | chid Elements | attributes | Ports | Analyses | version |
- (@ Refinery
(& 15BL CrudeNacuum (CA-4) | | ] L] Name: PPMtoNG] NOx
. IgL [[;E:EYEZ E"'i”gu(o:g, t113) e B B  MName Backfilling Description:
elayed Coker Unit (Uni . . 5
& Absarpton/Stripping @ = fu EtmatedbaiyEmison. @ Categories: =
5 Closed Blowdown ® ® fiy EstimatedDailyEmission /]
& Coking @ ®  fo EstimatedDailyEmission.. P Analysis Type: @ Expression () Rollup () Event Frame Generation
- (3 Anti-foam System (113-0-0022) ® ® fip EstimatedDailyEmission_... ]
( Coke Drum (113-D-0001) H 2 o
& Coke Drum (113-D-0002) @ = fww Hourlyhverage ( )
& Coke Drum (113-D-0003) = @ B fw HourlyAverage NOxNG] (]
(§ Coke Drum {113-D-0004) @ 8 fiw Houryhverage 02 o
- ( Coke Drum {113-D-0005) © ® fi HourlyAverage Opacity ©
- (@ Coke Drum {113-D-0008) - HourlyAverage_SOZNG]
- [ Coke Drum Unheading System {113-U-0031) @ L 9= J
- 6 Coker Furnace (113-F-0001) @ ® fw HouryAverage Tempera...
- (3 Coker Furnace (113-F-0002) [ ] fea  PPMitoNGj_NOx
- (3 Coker Furnace (113-F-0003) o B fto  PPMtoNG_S02
& Air Preheater (113-£-0053) ||
& cell 1{113F-00034)
& Cell 2 (113F-00036) ][] B Functions
Cell 3 (113-F-0003C] N -
g C:H 4 §113-F-onn:§3; Name Expression Value Output Attribute Insert functions into the expression
3 Feed from Charge Pumps (113-P-13001) FD *\\YASREF_AF\IRIS\YASREF\Refinery\OSBL Utilities (0A-6)\Fuel Gas System (U|2.75E-O7 sem/J|Click to map Al [~
(& Forced Draft Fan (113-K-0015)
(3 Induced Draft Fan {113-K-0016) M "NOx | EmissionIntensity|ConversionFactor' 1.91E+06 | Click to map Abs -
(F Pilot Gas Feed {113-PTG-17308) Acos E
- [ Stack 02 "02|MolarFractionDryBasis" 23163 mole% | Click to map And
(3 Flue Gas Emission Aecii
(3 Lower Section MOx *NOx | VolumeFraction’ 58.629 ppmv | Click to map )
(@ Upper Section Asin
[ Velodty Steam Result if 'NOx'= "True" and 'NOx|VolumeFraction® <>-1 then (if (Badval(FD) or Bad 35.224 NOx|Emission|ntensi Atn
=58 Di Py Steam P Header (113-1505-164386 " 5 = — = N - - N N -
e g Frr::hu;:rjﬁessjr: S‘:;i; Piag:rr’_fﬁder (113_1505115437} if "NOx'= "True" and 'NOx|VolumeFraction® <>-1 then (if (Badval(FD) or Badval(M) or BadVal(02) or BadVal('NOx|VolumeFraction')) Atn2
- G Fuel Gas Coalescer (113-D-0072) then DigState("Bad Input”) else NOx*M*FD*(20.9/(20.9-02))) else NoOutput() Aug
[ (@ Fuel Gas KO Drum (113-D-0020) BadVal
[+ (F Furnace Charge Pumps {113-G-0001) P Bod
- (G HP Velocity Steam Header {113-6005-16273) Bom
[ (3 Hydraulic Decoking System (113-J-0010) Bonm
[#-- (@ Propane from Refinery (113-PTG-17306) Add a new expression .
[~ (@ Debutanizing Ceiling
- (@ Feed Char
[#-- (@ LCGO and HCGO Production Compare
~
[+ (P Main Fractionation Concat
(7 Elements [ b
Abs (number x)
Eifucnticame Retumn the absolute value of an integer or real number.
1] Library Example: Abs(1)
e Unit of Measure
@ myp1 ;
2 Notificati Evaluated at 3/23/2015 5:02:03 PM e i
ions
22 Con Scheduling: @ Event-Triggered (7 Periodic
[ Analyses Trigger an [A"v Input ) ® Connected to the Pl Analysis Service.

|F\ue Gas Emission Modified:1/27/2015 11:04:30 AM. Version: 1/1/1970 12:00:00 AM, Revision 4

OSl=oft,

© Copyright 2019 OSilsoft, LLC



Performance Management

Dashboards

e -} @ http://vdeviapcol0l/irep/pms/Pages/default.aspx?dashboard O = & X @ Performance Management ... *

_ Ll Performance Management System
Ayl

Yasref Financial = OME - HsE =

£22 PlannedVsActualProduction
Unit Production by Product - Month to Date 2 Y | Fitters
lil

E'W
lan-2015 Feb-2015 ar-2015
PRAS Unit Marne

b Month Year

AN
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BEL.119 B BMS Unit Mame
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WWT_147 Midae Disnilaces Intermodiats) @)
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e E 508 a0k 453 scar EE
m A

& Emission Analysis

Human Resource - Manage Cor

B nttp://vdeviapcol00/irep/QC/Pages/EMS/Dashboard%:20Page.asy O ~ & X || @) DashboardPage

SOx-Nox Emission Analysis

Home Summary Analysis ~ GoTo -~

32 SOx-Nox Emission Analysis
EMS Emission Analysis SO2 - Year to Date =9 | Fikers

-

b CEMS Paramater

Yosref

@503
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- T
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an i - b UritCoda
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13
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Thank You

When and what is your Pl AF/Analytics Journey? ‘
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