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Global food processing company

* More than 270 plants worldwide
e Over 100 years old
« Grains and Seeds are processed for use Iin
— Food and beverage
— Industrial uses
— Nutraceutical
— Animal Feed
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DRY MILL ETHANOL PROCESS
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Centrifuge/Decanter Operation

Feed
Liquid Solids
Quick Facts
« 2 Plants Variables
e 28 Machines * 25 Feed Related
+ 6 Month Average |_—ife « 25 Per Decanter Related to
* $50,000 per Rebuild Operational/Machine Behavior
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Analysis Model
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Preparing the Data
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Pl Asset Framework

One version of the truth
2 Plants
» 28 Machines

Preparation work
» Template Design
* Deployment
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@ Process Database

Bl Templates

- [y Element Templates

= (& Equipment

e (& Equipment - Clamshell Set

+ [ Equipment - Dewatering Decanter
- (& Equipment - Fermenter:Ethanol
- (& Equipment - Rotary Drum Filter
- (& Equipment - Stacked Disk Centrifuge
B [ Equipment - Parts

- (G Process

= "E' Event Frame Templates

------ =g Maintenance Work Order

------ =5} New Bowl

------ g Sequence Step

[ @ Model Templates

B T Transfer Templates

Bl @ Enumeration Sets

[H- ‘%, Reference Types

- BF] Tables

% Table Connections

- G Categories

(&) Analysis Categories

Attribute Categories

- (@] Element Categories

Reference Type Categories

Table Categories

"General Attribute Templates |ports | Analysis Templates |

|f i € & Name

B (G Template: Equipment

& =3 Change Control
=g Location Code

&& Maintenance Work Order
=3 Manufacturer

R =4 PI server
B (G Template: Equipment - Dewatering Decanter
CE Bearing Temperature - Front

Cﬁ Bearing Temperature - Rear

=

& Bowl Serial Number

=

R 5 Change Control
& Control Mode
&7 Differential Speed
& Feed Flow
CE Sequence Step
& Speed - Bowl
& Speed - Pinion
CE Tarque
& Vibration - Front Bowl
& vibration - Front Overall
& vibration - Front Overall Minus Bowl
& Vibration - Rear Bowl
& Vibration - Rear Overall

& vibration - Rear Overall Minus Bowl
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System Architecture

Archive data remained on
source

Aggregated on central Pl AF
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«  *D=DirectmPl

«  *C=Crosslinked mPI

«  BLUE = ADMIN STATION

«__RED = Software not provided by OSlsoft
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| I 4 o e - — J
| C
$
| ™ PlDaa Archive | r— SACSemwer )
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PI Data Archive [HA] Aagreoated Archiecture |
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_________ 4
Il 4
O
°
S
| SQL Azure
—_——— S|
— Nl Power BI
LEGEN | e m————— 1
« P = Primary Node | Cortana '  mm——— 1
* S =secondary Node (Redundancy) —_ pgp—— | PowerBlcom
« FO=AuomaticInterface Level Failover | lOLeljigepce . _ 4
«  NWay = Nway Buffering (send to HA Pl) Azure ML
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ntegrator for Microsoft Azure

File Search View Go Tools Help o Create Asset View o Create Event View
@ Database [F Query Date + ® @ | Back |, Checkin 43 ¢ [2] Refre
Elements & Name Run Staius Type ‘ Run Mode Start Time End Time Last Run Time vE|
& Hements ) Data Not et Published Asse Once “8h Never
5 .Defau\tLayouts W TesiDecanter Not Yet Published iAssel Once =y . Never
() Ag Services A tF K @ DecanterFirstTest Stopped Assed once *8h i 3/30116 1:28 PM
e () Com Sset Framewort @ Decanter Datz Stapped Asse once 9715 12:00 AM {317/16 12:00 AM 41716 10:07 AM
() Asia Pacific (AF) Decanter Data Structure Not Yet Published iAsse Once ~gn z Never
& gE“’UF‘E sequence step test Not Yet Published {Assel Once “8h = Never
- (9 North America e R e E o o
[=+ (3 United States
() Cedar Rapids, 1A
(& Clinton, 1a
E- £ Columbus, NE a n 9
& Congeneration - NoL E PI Integrator for Business Analytics
- (3 Dry Mill - CNE
(9 0100 - Commodity/Grain Receiving
(9 0200 - Steeping
- 9 0300 - Milling
- (9 0400 - Corn Syrup Unmodified
(9 0500 - Carbon System, Beds, and Furnances :
(9 0600 - Feed House Overview  RULCHEER
9 0700 - Utilities
(9 0800 - Product Storage and Loadout |4 )
£ 0900 - Maintenance Run Status: Not Yet Published Search Shape
(9 1000 - Alcohol (Wet Mill) View Name: Decanter Data Structure Asset Shape -
9 1100 - Fructose
- 6 1200 - Maltodextrin Pl AF Database: Process Database
) 1400 - Liquid Yeast Publish Target
() 1700 - 99% Dextrose
View Type: Asset
() 1800 - High Destrose e
) 1900 - Sorbitol Run Mode: Once
x Amimonia Concentraion
) 2000 - Buildings Last Run Time: Never
() 2200 - Plant Grounds # Law DP1 Concentration
() 2300 - Railroad Your Start Time Is: 8 & L or2
(9 2800 - Electrical Infrastructure Your End Time is .
9 2900 - Flant Administration Lo 0P Concentiaton
~ £ 3000 - Oil Frocessing “Your Time Interval gets an interpolated 1 minutes # Lab: DP3+ Con tion
JERE ¥ 4000 - Alcohal (ory Grind) messurement every: # Loz Evanol co
(9 4005 - Dry Milling i Py eentston

() 4010 - Mash Preparation
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Pl Integrator for Microsoft Azure

Select Data > Modify View > Publish

@ Source Assets T, Search Shape ' Matches
Sy v o Asset Shape Found 28 Maiches
Database Erotess Database o 4 ) Equipment - Dewatering Decanter # % > @ opecanter o =
& Bearing Temperature - Front K » @ Decanter 01A
@ Assets
. @ Bearing Temperature - Rear # % » @ Decanterol
@ 2019 - Propagation @ Bowl Serial Number # % @ Decanter 018
» (@ 4020 - Fermentation @ Contral Mode # % P @ Decanter0iC
» @ 4030 - Distilztion @ Differential Speed # % @ Decanteroic
) 4038 - Carbon Dioxide (CO2) Stripper & Feed Flow # % @ DecanteroiD
&) 4040 - Carbon Dioxide (CO2) Recovery 4 @ Maintenance Work Order # % > @Decanteroz2a
& 4050 - Dehydration & Type # % P @ Decanter 02A
() 2058 - Oil Centrifuges & Description # % > @ Decanter 028
4 (@ 40583 - Dewatering & Labor Cost P » @ Decanter 028
» @ Centrate @ Material Cost # % P @ Decanter 02C
4 ) Decanter1 @ service Cost # % P @D Decanter 02C
» @ Decanter 014 R A—— # X @ Decanter 03A
» @ Decanter 018 @ Sequence Step SR » @ Decanter 03A
» & Decanter 01C @ Speed - Bowl # % P @ Decanter 038
» @ Discharge Conveyor @ Speed - Pinion # % @ Decanter 038
» @ Decanter 2 ) T SR » @ Decanter 03C
» ) Decanter 3 _ - @ Vioration - Front Bow SR » @ Decanter 03C
Attributes ‘ 4 Vibration - Front Overall a3 » € Decanter 03D
@ Vibration - Front Overall Minus Bowl # % @ Deconter 030
O Select All - & Vibration - Rear Bowl 4 % > @ Decanter 04A
@ Bearing Temperature - Front @ Vibration - Rear Overall # % P @ Decanter 04A
# Bearing Temperature - Rear 4 Vibration - Rear Overall Minus Bow # % P @ Decanter 048

4 Bowl Serial Number » @ Decanter 048

4 Control Mode » @ Decanter 04C

@ Differential Speed » @ Decanter 04C

@ Feed Flow » @ Decanter 04D -

» & Maintenance Work Order

L - - -
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Pl Event Frames

(&} Process Database

Templates

£y Element Templates

|1 Event Frame Templates

=g Maintenance Work Qrder
F=5 Mew Bowl

F=5 Sequence Step

Bl FF Template: Maintenance Work Order

= Decanter

& Decanter. Bowl Serial Number

=3 Location Code

& Maintznance Work Order

& Maintznance Work Order Description

& Maintznance Work Order Type
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= |1 Template: Sequence Step

< Beerwell.Lab: Acetic Add Concentration Avg

B g Template: New Bowl

f Beerwell.Lab: Acetic Add Concentration Stdev

C‘ Beerwell.Lab: DP 1 Concentration Avg

& Beerwell.Lab: DP1 Concentration Stdev

& Beerwell.Lab: DP2 Concentration Avg

& Beerwell.Lab: DP2 Concentration Stdev

6‘ Beerwell.Lab: DP3+ Concentration Avg

& Beerwell.Lab: DP3+ Concentration Stdev

C‘ Beerwell.Lab: DP3 Concentration Avg

& Beerwell.Lab: DP3 Concentration Stdev

6‘ Beerwell.Lab: Ethanol Concentration Avg

&% Beerwell.Lab: Ethancl Concentration Stdev

6‘ Beerwell.Lab: Glycerol Concentration Avg

6‘ Beerwell.Lab: Glycerol Concentration Stdev

6‘ Beerwell.Lab: Lactic Acid Concentration Avg

& Beerwell.Lab: Lactic Add Concentration Stdev

6‘ Beerwell.Lab: pH Avg

& Beerwell.Lab: pH Stdev

6‘ Beerwell.Lab: Total Sugar Concentration Avg

6‘ Beerwell.Lab: Total Sugar Concentration Stdev

6‘ Decanter.Bearing Temperature - Front Avg

6‘ Decanter.Bearing Temperature - Front Stdev

6‘ Decanter.Bearing Temperature - Rear Avg

6‘ Decanter.Bearing Temperature - Rear Stdev

& Decanter. Bowl Serial Number

7% Beerwell.Lab: Acetic Add Concentration Avg

& Beerwell.Lab: Acetic Add Concentration Stdev

6‘ Beerwell.Lab: DP1 Concentration Avg

& Beerwell.Lab: DP1 Concentration Stdev

CE Beerwell.Lab: DP2 Concentration Avg

& Beerwell.Lab: DP2 Concentration Stdev

6= Beerwell,.Lab: DP3+ Concentration Avg

& Beerwell.Lab: DP3+ Concentration Stdev

CE Beerwell.Lab: DP3 Concentration Avg

& Beerwell.Lab: DP3 Concentration Stdev

Cs Beerwell.Lab: Ethanol Concentration Avg

& Beerwell.Lab: Ethanol Concentration Stdev

6‘ Beerwell.Lab: Glycerol Concentration Avg

6‘ Beerwell.Lab: Glycerol Concentration Stdev

6‘ Beerwell.Lab: Lactic Acid Concentration Avg

& Beerwell.Lab: Lactic Acid Concentration Stdev

<:= Beerwell.Lab: pH Avg

& Beerwell.Lab: pH Stdev

Qi Beerwell.Lab: Total Sugar Concentration Awg

6= Beerwell.Lab: Total Sugar Concentration Stdew

& Decanter.Bowl Serial Number

& Decanter Maintenance Work Crder Count

6‘ Decanter Feed.Lab: Dry Solids Concentration Avg

& Decanter Feed.Lab: Dry Solids Concentration Stdev
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Pl Event Frames

New Bowl Installed Bowl Removed
F/ New Bowl Event \7
| |
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Data Analysis

@)
Data —_— — Q People
‘ Sources QD P

[m] Apps S — @ Apps

Sensors . O Automated
& — Cortana Intelligence — systems
Devices

Data —_— Intelligence —_— Action
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Top Features

Boosted Decision Tree Regression - Top features
Variable 1 Boosted Decision Tree Regression - Top features
Variable 2 214.418511
Variable 3 172.824017
Variable 4 169.973469
Variable 5 159.950095
Variable 6 130.138557 ™
Variable 7 91.258758
Variable 8 89.65731
Variable 9 75.05133
Variable 10 36.644271
Variable 11 v
Variable 12
Variable 13 b I
Variable 14 I I
Variable 15 o l I l i =
Variable 16
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TO p Feat u r eS Operations Related

Machine Related
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Operations Related
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Machine Related

Run Life
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Feed Composition
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Results Analysis

Data —_— — OO People
‘ Sources QD P

[m] Apps S — @ Apps

Sensors
. Automated
@j & = Cortana Intelligence — @ systems
Devices

Data —_— Intelligence —_— Action

@ OSlsoft. REGIONAL SEMINARS 2016 © Copyright 2016 OSlsoft, LLC



Results Analysis

Production Time vs Machine Related (x-axis), Operations Related (y-axis), Feed Composition (Size), Feed Flow (Color: Green to Red)
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Results Analysis
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Results Analysis

Feed Composition 1 vs Feed Composition 2 (x-axis), Feed Composition 3 (y-axis), Feed Compaosition 4 (Size), Feed Composition 5 (Color: Red to Green)
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Contact Information

Kevin Geneva
kgeneva@osisoft.com
Field Service Engineer
OSlsoft, LLC
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Questions Please don’t forget to...

Complete the Survey

Please wait for the . .
for this session

microphone before asking
your questions

Evaluation Form (Seminar Location - Date)

=============== A
@] O o O
urney To Real-Tim O @) O @]
wer of Connection o o o O
ol ment O @) O O
22wl D and ©c o o ©
State your oo oc
tion on the Spot O O o O
Wrap-up/Ser Conclusion O O O O
n am e &- C O m p an y Quality and organization of the sem
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allowed ks O O O O
oice O O o O
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Merci Gracias

Thank You
HHhheS
Cnacunbo Obrigado
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