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Capturing and Sharing
Ethanol Plant Data using
Pl Asset Framework
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Working Together as a Team

Syngenta and Enogen

The Consultative Development & Deployment Process

lllustrative Examples

Continued Evolution — Future Vision

Enogene is a registered trademark of a Syngenta Group Company.
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Developing a 215t Century Business

with the PI System and the Cloud What i com alieaoy
Knew Its destiny?

“Enogen®is bio-tech corn developed to maximize ethanol yield and
throughput in dry grind ethanol plants.

The Enogen program needed a 215t century technology to enable us
to develop a scalable, highly customer focused 215t century solution.

PI AF, PI Coresight, Pl Processbook, Pl DataLink and PI Cloud
Connect coupled with our consultant based development and

deployment has met our needs and expectations.” —
. W, Enogen’
Mark Sather, PMP, Syngenta® Enogen® Project Lead
Business Challenge Solution Results and Benefits
«  New business model serving a geographically «  Selected the Pl System as our *  Flexible, scalable, cost efficient Pl
and process dispersed, tight margin, customer integration and applications System & Cloud based solution
base infrastructure «  Repeatable development and
. Need to show benefits and services to «  Leveraged new Pl System tools such deployment process
customers and our internal teams as Pl Coresight, PI Cloud Connect Opportunity to continuously improve
«  Need a scalable, adaptive, cost effective, with PI AF as a foundation offering with P1 System roadmap items
solution . Developed a consultative . A|ignment with Syngenta’s vision and
«  Need to capture batch and events with development and deployment process needs — positioned for the 215 century

around the Pl System

metadata for reporting, visualization, & analytics

\ 4
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Process Overview

Process Improvement / R&D / Info Sharing / Rapid Response / Knowledge Base
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Data Disclaimer

-

NN AN Lobandt -

4 |

1R v |,
' The Road to the Future =~ [/

Is Powered by Ethanol.

Zave b bty

Any resemblance to actual data,
living or dead, is purely coincidental.
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Plant Information & Preparation

« Establish framework for plant
Information
— Standardized requests to each plant
* Key Contacts

* DCS utilized
» Network architecture drawings

« HMI screenshots, DCS Tag List, and P&IDs

— Outline approach to plant contacts

« Configure interface node in house,

ship to site

uuuuu

-----------




Plant Pl Interface Install

Pl Environment in

Minimal time onsite
Connect to plant business network

— Configure DCOM

— Connect to OPC

Create test tag and ensure data
flow from control network to Azure

OSlsoft. USERS CONFERENCE 2014 ® @OSlsoftUC | #UC2014

Azure

— Provides connectivity to Azure
Connect to plant control network

Plant n Interface Node




Plant Document Review

« Compare documents to previously
modeled plants

— If possible, identify a similar previously
modeled plant

g Elements

General| Child Eloments Attibutes | Port | Version |
Bl & ABC Plant
@ Chemicals |
& Caoking
(5 Distilation |, o[ Name 2l value
& Diing
& Fernsrtation &7 Commanded Spesd | 2800 rpm
3 Interfaces E1 Curent i
& Miling
3 Froduot Storage ¥ Diferertial Speed | 3.92233542583384 rpm
@ Separation <7 FeedBeaing Temp | 134°F
B & Centifugss
T B Centifuge 1 &F GearBearing Temp | 134°F
- @ Control 1 M_Plant #BC
B~ & Peripherals —
& Concentiats Valve # | =] M_Taghame CF_62m
— @ Curent Indicator & fipesd 26805
B~ @ ‘whele Stilage Flow Controler
& Totsiesr & Torue e
@ Centrifuge 2 < Vibration 1 10.6877250671387 rpm

& Centriuge 3
& Centifuge 4

OSlsoft. USERS CONFERENCE 2014

7810
78
78
781
7938
1939
7940
ra41
3188

FIC_6201-A1
FIC_6201-A2
FIC_6201-A3
FIC_6201-44
11_6201-A1
1_g201-82
11_6201-A3
11_6201-A4
FIC_6201_CTL

15306 Fic_sz01_
18625 FIGZDISHIFTTOT

18641 Fr201TOT
38 FIC_6201-P

620150

L6844 FIC_6201-VL
18347 FIC_6201-ALARM

Cent  centrifuge 41 feed
Cent  centrifuge #1 feed
SSystem  centrifuge i1 feed
SSystem  centrituge #1 feed
Cent centrifuge #1 current
Cent  centrifuge 41 current
SSysiem  ceniifuge #1 current
SSystem  centrifuge 41 current
System  Cort 1 Feed

Ssystem  Cent 1 Feed

SSystem  CENTL SHIFT FEED TOTAL
SSystem  CENT 1 FEED
SSystem  centrifuge £1 feed
Ssystem  centrifugs #1 feed
SSystem  centrifuge 11 feed
SSystom  centrifuge #1 foed
SSystem  centrifuge i1 current
SSystem  centrifuge #1 current
Ssystem  Cent1 Feed

SSystem  Cent1 Feed Target
SSystem  Cent 1 Feed

SSystem 76201 alarm
System  CF6201 alorm
SSystem  CTG201 feed permissive

No Ne oMo
Ho No o Mo
No Ne o Ho
[ o 0o
Mo No oMo
No [ oMo
Ho No 0 Mo
Ne Ne 0o
vas No oMo
Yes Ne oMo
Yes Ne 0 No
Yes Ne o Ho
Yes e 0o
Yes No 0 Mo
Yes Ne oMo
Ho No © Mo
Yes Ne oo
o o 0o
Yes No oo
No Ne oMo
Yes No 0 Mo
Ne e 0 Ho
No No 0 Mo
No Ne oMo

oK WGH O
3 ow o
oK ABSOLUTEOn
oK NONE  ©On
oK HGH O
oK low o
oK NONE  On
oK NONE  On
Hone

0 )

o0 0

0 0

0 0cPm

0 06

0 o rcT

0 0 6PM

0 oamp

0 0 amp

0 °

0 0

0

[
32 APACS - DISCRETE_ALARM
131 FP8_Discrete

32 APACS - DISCRETE_ALARM
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Plant Pl AF Model Build - Re-use

Copy existing plant

Reset all Attributes
using Pl AFBuilder

Edit model as
necessary

OSlsoft. USERS CONFERENCE 2014

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW

VIEW  DEVELOPER  ADD-INS  PIDATALINK P1BUILDER

& x ix: Select All & ﬂ & - L’L Show Values in Rows [_] Headers @ About PIServer @ SYNTOSII-AZ -
Deselect All 15 Show Values in Columns [ Settings @ Help  AF Server: @) SYNTOSIDI-AZ -
Publish Delete PlPoints Library Elements Event Refresh -
&” Reset to Template N - - Frames- Errc Database: (@ Demo Plant Database -
Build g Retrieve " Anribute Data References Resources Connections
H30 - fr
A B c G H
1 Selected(x) Parent Name ing
2 ACME Plant\Separation\Centrifuges\Centrifuge 1 Control
3 |x ACME Plant d i \Centrifuge 1\Control Ce Speed <Template> \\SYNTOSI01-AZ\ABC.CF_6201_CMD_SPD
4 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control Current Rollup CategoryName=Current;Calculation=Min
5 |x ACME Plant d i \Centrifuge 1\Control Di i <Template> A\SYNTOSI01-AZ\ABC.CF_6201_DIFF_SPD
6 |x ACME Plant \Centrifuge 1\Control Feed Bearing Temp <Template> \\SYNTOSI01-AZ\ABC.CF_6201_FEED_BEARING
7 |x ACME Plant \Centrifuge 1\Control Gear Bearing Temp <Template> AWSYNTOSI01-AZ\ABC.CF_6201_GEAR_BEARING
8 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant String Concat -\ IM_PLANT
9 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|Config String Concat ";pointsource="~M_IntiD|M_PtSource™";Lacatio
10 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_AREA String Concat - \IM_Plant|M_area
n ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_AREA|M_ArealD Formula A=.\|M_Plant|M_AREA|M_ArealD;[A]
12 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_AREA|M_Loop Number Concat Numbers |M_TagName
13 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant| M_AREA|M_P&ID Sheet String Concat - A\IM_Plant|M_area|M_P&ID Sheet
14 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_AREA|M_PI Tag Concat Tagname |M_Plant;".”; |M_TagName;
15 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|[M_AREA|M_Sub-Area Formula A=, \IM_Plant|M_AREA| M_Sub-Area;[A]
16 ACME Plant\Separation\Centrifuges\Centrifuge 1\Contral M_Plant|M_IntiD
17 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_intiD|M_Loc2 Table Lookup SELECT Location2 FROM Interfaces WHERE Locat]
18 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_IntiD|M_Loc3_AN Table Lookup SELECT [Location3_AN] FROM Interfaces WHERE
19 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_intiD|M_Loc3_DI Table Lookup SELECT [Location3_DI] FROM Interfaces WHERE
20 ACME Plant\Separation\Centrifuges\Centrifuge 1\Contral M_Plant|M_IntID|M_Locé_AN Formula B=M_Locd_DI;[B+1]
21 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_intiD|M_Loc4_Di Table Lookup SELECT [Scan Class] FROM Area WHERE [Area_ID|
22 ACME Plant\Separation\Centrifuges\Centrifuge 1\Contral M_Plant|M_IntID|M_LocS Table Lookup SELECT Location$ FROM Interfaces WHERE Locat
23 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_Plant|M_intID|M_PtSource Table Lookup SELECT PtSource FROM Interfaces WHERE Locati
24 ACME Plant\Separation\Centrifuges\Centrifuge 1\Control M_TagName CF_6201
25 |x ACME Plant i \Centrifuge 1\Control Speed <Template> A\SYNTOSI01-AZ\ABC.CF_6201_BOWL_SPD
26 |x ACME Plant i \Centrifuge 1\Control Torque <Template> \\SYNTOSI01-AZ\ABC.CF_6201_TORQ,
27 |x ACME Plant \Centrifuge 1\Control Vibration <Template> \\SYNTOSI01-AZVABC.CF_6201_VIB
28

(® @0SlsoftUC | #UC2014
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Plant Pl AF Model

« Create New Model using
Pl System Explorer

« Derive Templates as
necessary

« Re-use similar Areas or
Elements whenever
possible

OSlsoft. USERS CONFERENCE 2014

New Build

aration
entrifuges
ischarge Conveyors
e

Parent  [Cent
add child elament using the refen

+ Parent-Child
=+ Sub Area - Equipment Group

=+ Sub Araa - Transmitter
=+ Sub Area-Equipment

[T R

Element Template:

J

[ Air Compressor
[ Beer Column
(@ Boiler

[ Centifuge

Centiifuge Peripherals
Chiller

Column

[ Conveyar Equipment LI
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We Manufacture
t Merely Assemble
1

Erery FATL 32 rEAENT
s ruade whedly by dhia
ol i

i) vil tew, # RN perTey cor
oneg

Plant Pl AF Model Publishing

« Use PI AF Point Creation functionality to
deploy PI Points

A Year's
From Stee! Bar Absalute Bindiny Guarantee
B Finishod Car™ With Every Car

Trwe av
ewnngrr Towing Cor

o .
Liwk e miey
S

Lat an 11" prove its ewn
merite. Aziarge by il Sor & den.
aemnatins ar any of oec besach
otfices oe write doect ro the tactory.

ACME MOTOR CAR COMPANY READING, PA,

» All attributes except for “instrumenttag” are derived from the Pl
AF context and Pl AF Tables

lements Genesal | Chid Elements Mrbutos | Pots | Vesson | Fie  Vew Tods Heb
B (PACHE Flant.
gjg:‘* Collactives and Servers C;H‘ﬂﬂ.ﬂv
@ S Duitain 7.t v i ° Sereer Print Feint Source | Point Type| Port Class | Dex 1
& @ Dyng Servors SYNTOSIDVAZ  ACME CF_8201_BOWL_SPD #BC FoalZ? chasac ALCME Seqarahon Centiiuges - Camtnluge 1 Coricl Spesd
©- 9 Fomtsan 0] ComantedSned PiCooxd Dsazman | SNTOSIONZ ACME G5 5o oep_Sro MU PR desc  ACHE SepasionCentiugesCoige | Contel CommarekdSp..
& @ boen 4 et 0a A SYNTOSITIAZ ACME CF_6201_DIFF_SPD 4BC Foud  chwic  ACME Sepavanon Cenniuge: - Cenwiue | Corncl Diterernal Spaed
& @ P o 07 DierhaSomsd PG Bl omtosmaz | SNTOSIIAZ ACME CF_am FESD_BEARNG  4nC Fos  clsic  ACME Sepusfon Cenitfuges - Conbiuge | Corke Fomd Beosng T
8- @ Seposen 0 7 FosdBesing Terp P\ Cooted SYNTOSIDIAZ ACME (F_8201_GEAR_BEARMG  ABC Fool  chusic  ACME Sepaanon Conlifuges - Cenvsfuge 1 Corlicl Gear Evarig T
89 c SYNTOSINAZ ACME CF_6200_TORG 4BL Fosd  chssc  ACME Sepssion Centiuges - Centiuge | Corel Tevque
& Coonioge 1 0 7 GeuBourg Teno 71 G il 1 8| SNTDSIDNAZ ACME CF G201 via 450 Fowiz  chwic  ACME Sepswsion Cennfuges el | Coencl Vinatin,
o B 4 MPlart AOE
65 Pecbecss Syem Maragiment
@ CorcmmanVabe soa
|- & Cunoniscanr & Alame
- 3 Whde Stdagn o Comnobes 1 Bach
L =
=032
@ 8 Coontue2
B O Colupe3 sl
3 Comtupet 5 §
@ Commiian B St and Bad Pariz Genetdl| dvctive (D] Secuiy | Spoem|
& O Concentiate 1 @ Inteifaces
| @& Orchuge Commn e e oD 1o, 1T Pants Locainl- Z | Converson tactor: T Useiett (]
@ @ Thnsiige 5 Opension -
4 & 8 Vicksieon P activer Location2: U | Fites code: 0 Ussire2 0
& Swan a0 Cockey .
ook [ Liestind: T | Squue ot code: T UsesReal o
| @ W i
o v MDE o4 Synchior | Localink | Totalcods 0 UseiRealt i
s of Message Loge Locatirsi g
L=l e —Bind Met!
Nelwok Manages S1
4 Pl Senvices Instrument lag:
1 Verson. L]
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Tag Binding

Load all PI tags from Model into Excel

Macros developed to bind ~75% of tags

— Fine-tuning from site to site

— Automated bindings double-checked
manually

Remaining tags are bound manually
— Utilize DCS tag dump, P&ID, and HMIs

Generate an issue list of unbound tags E
Do we need more information? =
— Who is responsible to resolve? '

OSlsoft. USERS CONFERENCE 2014
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Data Validation

« Pl Coresight Visualization

nOmenage

@ PiCoreso Elo|e|® () ACME Disiation sice 1_Beer Cokumn & Side trpper W

Wow  Undo  Reso  Memage

Home » £nogen Plants DACMEM » Distilation Side1 » Beer Column & Side Stripper b Beer Column »

OEREN

& seer 0P
Tag Name

B M_Taghame
Temperature

& sesr 07
<Nooe>

® evel

» & Mplant

» ® sottoms Pump
» ® Feed Tomp incicator
» Omlhﬂumﬂow

. N— \Tempf
Related Assets/Events (830, "

m || Bottoms Pumpistat

e Feed Controe | | Beer Feed Contole | | Beer Feed Controle | [
i |
[ Level Co l [LeveiC :'nﬂ [ Level ControterfSe;

» @ teer Feed |

\no- ; | Flow C Flow Controtier Scr | | Levet € Level C Level G Levei €
. ﬁﬁﬂiﬁiﬂﬁﬂiﬁﬁﬁ“ﬁﬁﬂﬁﬁiiﬁiﬂﬁﬁﬂ
US gal/min

Manual
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Data Validation

* Issue Logged
Tracked / Resolved

Issues
v Fiers
[¥] Status
[ Category
» Options

o Apply P Clear i Save

v # v Tracker Status
[0 13713 Support  New

0113712 Suppor  New
[ 13711 Support  New
113710 Support  New
[ 13706 Support Feedback
113705 Support Feedback
] 13704 Support Feedback
[ 13701 Support Feedback
113699 Support  New
[0 13698 Support  New
[ 13697 Support Feedback
113695 Support  New
[ 13694 Support Feedback

[0 13656 Support Feedback

New issue  Calendar

is not [v] Closed =] =
s [v] GLWT ¥
Priority Subject

Normal ACME" | Distiflation Side 2 | Rectifier | Rectifier Column |
Density Transmitzer | Density

Normal ACME | Distillation Side 2 | Beer Column & Side Stripper |
Bear Column | Beer Well Feed Valve | Command

Normal ACME | Distillation Side 2 | 2nd Effect Evaporators | Syrup
Oraw | Density Transmitter | Density

Normal ACME | Distillation Side 2 | 1st Effect Evaporators

Normal ACME | Distillation Sife 1 | Beer Column and Side Stripper

Normal ACME | Distillation Side 1 | 2nd Effect Evaporators

Normal ACME | Distillation Side 1 | 1st Effect Evaporators

Normal ACME | Cooking | Slurry Tanks | Slurry Infeed

Normal ACME_Cooking_Liquefaction Tanks

Normal ACME | Cooking | Enzyme Tanks | Alpha Amylase

Normal ACME | Cooking | Cook Water Tanks

Normal ACME | Cooking

Normal ACME | Chemicals | NaOH CIP System

Normal ACME | Tag Discrepancy Issue List

Assignee
Support,
RoviSys
Support,
RoviSys
Support,
RoviSys
Support.
RoviSys
Support,
RoviSys
Support.
RoviSys
Support.
RoviSys
Support,
RoviSys
Support,
RoviSys
Support,
RoviSys
Support.
RoviSys
Prosser,
Jason
Support,
RoviSys
Prosser,
Jason

v
03/04/2014 11:30 pm

03/04/2014 10:55 pm
03/04/2014 10:29 pm
03/04/2014 10:06 pm
03/04/2014 04:27 pm
03/04/2014 04:01 pm
03/04/2014 03:49 pm
03/04/2014 03:44 pm
03/04/2014 01:19 pm
03/04/2014 12:52 pm
03/04/2014 12:28 pm
03/04/2014 11:23 am
03/04/2014 08:48 am

03/03/2014 02:49 pm

Support #13706

ACME | Distillation Sife 1 | Beer Column and Side Stripper
Added by Holtmeier, Rick about 18 hours ago. Updated about 18 hours ago.

Status: Feedback Start date:
Priority: Normal Due date:
Assignee: Support, RoviSys %0 Done:
Category: GLWT Spent time:
Target version: -

Description

Colora as per attachment:

1. In red, Beer Column contains 2nd Effect Vapor Pressure Transmitter. Is the 1st Effect missing or is this object mis-labeled?
2. IN blue, the follvioing objects show "Scan Off

a. Beer Column | BEER_DP

b. Side Stripper | STRIP_DP

;ﬁ Capture140 PG {200 kB) {ij Hoftmeier, Rick, 03/04/2014 04:05 pm

Subtasks
Related issues
History

Updated by Froehlich; Chris about 18 hours ago

« Status changed from New to Feedback

1. In general we like to put a flow near it's destination. In many cases it splits to several places and doing 50 is of no help. In this 3
it shows on the HMI also in this location. If it is desired to be at another locztion we can do so no problem. Other times, we can cred
we can do that also.

2. Rovisys to review. I am finding DP.PV and DT.PV and then finding G509._44_45.BEERCOLTEMPDIF, G509._44_45.BEERCOLPRES!

OSlsoft. USERS CONFERENCE 2014
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Data Validation

Pl Data Link / PI AF Builder - Gap Analysis

ACME AMERICAN WIIOIIGHT ANVILS

TIIE' RING LlKE A BELL T YR

uu‘o et
“

ACME Plant\Distillation Side 2\Rectifier\190 Proof Condenser\Vacuum Controllgpsia

Current PI AF Connection i (=) Select All K @ @ o |:| Referenced Data DHeaders oAbout

AF Server: SYNTOSI01-AZ ( ) Deselect All |_| ~ D Transposed Data |§Settings aHeIp

Database ' Delete Export | Library Element] Event Refresh S
Database: Enogen Plants m PResetto Template - - Frames = v | ¥& Errors
Connection Export to PI AF [P Import from FI AF ] Resources
AC240 -0 5|
A B w X AA AB

1 SElIE‘ Parent E| AttributeDefauItUDE AttributeType E AttrihuteDataReferen AttributeConfigString

37 [x ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Controllg Object Pl Point \\SYNTOSI01-AZ\ACME.PIC_451.AUTO
38 |x ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Controllg% Double Pl Point \\SYNTOSI01-AZ\ACME.PIC_451.VL
39 |x ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Controllgpsia Double Pl Point \\SYNTOSI01-AZ\ACME.PIC_451.PV
40 |x ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Controllgpsia Double Pl Point \\SYNTOSI01-AZ\ACME.PIC_451.SP
432 |x ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Pump 1 AFEnumerationValue PIPoint \\SYNTOSI01-AZ\ACME.P_464.77
58 |x ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Pump 1 AFEnumerationValue PIPoint \\SYNTOSI01-AZ\ACME.P_464.AUX
60 |x ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Pump 2 AFEnumerationValue PIPoint \\SYNTOSI01-AZ\ACME.P_465.27

76 |x ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Pump 2 |% Double Pl Point \\SYNTOSI01-AZ\ACME.P_465.5C

77 |% ACME Plant\Distillation Side 1\Rectifier\190 Proof Condenser\Vacuum Pump 2 AFEnumerationValue PIPoint \\SYNTOSI01-AZN\ACME.P_465.AUX
113|x ACME Plant\Distillation Side 2\Rectifier\190 Proof Condenser\Pressure Transmii psia Double Pl Point \\SYNTOSI01-AZ\ACME.PI_4505.PY
130|x ACME Plant\Distillation Side 2\Rectifier\190 Proof Condenser\Vacuum Controllg Object Pl Point \\SYNTOSI01-AZ\ACME.PIC_4511.AUTO
131/ ACME Plant\Distillation Side 2\Rectifier\190 Proof Condenser\Vacuum Controllg% Double Pl Point \\SYNTOSI01-AZ\ACME.PIC_4511.VL
132|x ACME Plant\Distillation Side 2\Rectifier\190 Proof Condenser\Vacuum Controllgpsia Double Pl Point \\SYNTOSI01-AZ\ACME.PIC_4511.PV
133|x Double Pl Point WSYNTOSI01-AZVACME.PI C_4511.5P

OSlsoftt USERS CONFERENCE 2014

(® @0SlsoftUC | #UC2014

© Copyright 2014 OSlsoft, LLC.

16

4



Reporting Needs — Alignment & Use

* Must align Pl system data and visualizations
with in-place plant data, metrics and reporting

« Data used for many purposes:
— Monitor
— Analyze
— Troubleshoot
— Evaluate

— Learn

OSlsoftt USERS CONFERENCE 2014
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Reporting Needs — Using Pl Coresight
@pcoet  []e| - @ P T —x

|NB Surge Bin | | C/D Surge Bin Meal Transfer Collec ‘ Mill Feed Bin
41 347 6l. 807 14 649 \

® Corn Surge B|n|LeveI ©  Corn Surge B|n|LeveI *

:. = L o ol canl )
41347 77352 @Pl CDreS‘ghf @ |o|e @ @ acveronn |

120
| Enogen RonanFlow | ‘Oth Ronan Flow
0 91172 |§ -0. 32551
Iblmln Ib/min
® Feed Flow Controller] |Flow ©  Flow Transmitter|Flow ‘
-091172 \b/mm -0.32551 Ib/min
7,000
S T o I I AT T T e e NN
5.poo
4,h00
3,poo
2,poo
2/21/2014 3:25:56 PM
loo bz log los b a0 = - e b= s oo o h
) I .
-1,000
3/2/2014 9:10:49 PM
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Reporting — Using Pl DataLink & ProcessBook

A B C D E F H 1 J K
1 3/4/2014 Daily Production Report-Rates/Averages 3/4/20147:00  3/4/201419:00 3/5/2014 7:00
2 7PM 7AM
3 Day Night
4 Rates/Averages Shift Shift Daily Tag Name
5 Grain Handling
6 Ronan A Ib/min A ACME.FI_RONAN_A.PY -0.005112114 0.075800169 0.035344027|
7 \Ronan B Ib/min S B ACME.FI_ RONAN B.PV | o b1g3|
8 Ronans A&B 1o/ min -
9 |Ronan C Ib/min ACME.FI RONAN_C.PV s —— 7046
10 Total Ronan 1o/ min T m—
11 Prep ) ["
12 Meal Screw Iio/min ACME.WIC_13001.PV | \\’\ W /\/\— +B102]
13 Water to Slurry gpm ACME.FIC_13004.PV - S
14 |Backset to Slurry ACME.FIC_13001.PV . et —- e e e e
15 Condensate to Slurry ACME.FIC_11306.PV .
16 RS to Slurry ACME.FIC_4507.PV o : Hm ,».,\M‘ I -
17 Total Water Flow ACME.FI_TCW.PV o f "M‘ M_a'
18 Slurry Density ACME.DI_13003.PV 1
19 Slurry pH ACME.AI_21301.PV .
20 |Slurry B Recirc Flow ACME.FIC_31350.PV
21 Hydroheater Temp 1= ACME.TIC_13002.PV somono -
22 Hydroheater DP o sotes 0 ACME.PDY_31302.PV L N LR LA L
23 |Unit 1 Conv Flow Liq Retention Time 3.23250 ACME.FI_11302.PV = P
24 Unit 2 Conv Flow ACME.FIC_30309.PV e
25 |Total Conv Flow

4
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Future World: Pl AF Event Frames

 PI AF Event Frames used for Fermentation Batch Tracking

« Custom PI Performance Equation batch trigger defined for each
Fermentation Vessel

T B

tage
. Ferm_2 Configuration Name IFerrrLi
B IERET e e Bl Ferm 3
Ferm_ Event Frame Template |Bm Template

SYNTOSION-AZ ABC ABC.TF_3111_STEP IF ABCEY 3117.Z50'="OPEN" and MBCEY 3113Z50'="NOT OPEN" and 'ABC.LI_3111.P\*<20 THEN 4 ELSE IF ‘ABC.TF_3111_STEP'="CIP" AND SBCEV 3
SYNTOSI-4Z ABC ABCTF_3121_STEP |F 'ABC.EY_3127 Z50'="0PEN" and 'ABC.EV_3123750'="NOT OPEN"and ‘ABC.LI_3121.FV'<20 THEN 4 ELSE IF 'ABC.TF_3121_STEP'="CIP" AND "ABC.EV_31 I PIBaGen Compatibility Mode
SYNTOSIO-AZ ABC ABCTF_3131_STEP |F ABCEW_3137 Z50'="0PEN" and BCEY_ 313375 0T OPEN" and ‘4BC LI_3131 P20 THEN 4 ELSE IF ABC.TF_3131_STEP'="CIP" AND 2BCEV_3

SYNTOSIONAZ ABC ABC.TF_3141_STEP IF ABC.EW_3147.Z50'="0PEN" and MBCEV_3143250'="NOT OPEN" and 'ABC.LI_3141.P\"<20 THEN 4 ELSE IF ‘ABC.TF_3141_STEP'="CIP" AND “BCEV_3
[aBcTF 3111 sTEP [ |
State Number | State Mame @ Puse € Step j Include Zeroth State (Continuous)
1 STAAT Strings indicating zercth state |
4| Event Frame Name:
1 FILL - -
General | Equation | Scheduling | Sesuity | Archive | Classic | System | 2 FERMENT Use Active Point valuz
Hame: [BECTF_3111_STEP Rename | Pl Server € Use Static Name. [
Descriptar: |ABC Fermenters Fermenter 1 - Batch Step m (% Use this P1Point value |ABc TF_$111 BATCH_NAME
Radets  [EEm + tP e} Attribute Name Configuration Value PIPoint Search...
Peint ype: [ Digial x|  Digtalset [Batchstep [Batch Number PIFGint ABCTF_3111_BATCH_NUM
Englrits. | Dis Fermenter Number Static Name 1
Extended IF ‘ABC.EV_3117 Z50'="0PEN" and 'BC EV_3113.Z60°="NOT OPEN" and 'BC.LI_3111.PY'<20 THEN 4 ELSE IF ABC TF_3111_STEP="CIP" AND '&BC.EV_3111.250°="0PEN" AND ‘ABC.L Trial Stage — ABC FERMENTERS STAGE

Desciiptor:  |ELSE IF ‘ABC.TF_3111_STEP'="START" AND 'SBCEV_3111Z80'="OPEN" THEN T ELSE IF 'ABC. TF_3111_STEP="FILL" AND 'ABCEV_3111.280'="NOT OFEN" AND BC.LI_3111.FV'>50 T [ Se—— Not Included
['5BC. TF_3111_STEP="FERMENT" AND 'ABC.L|_3111.PV" 50 AND BC EV_3113Z80'="0FEN" THEN 3 ELSE NoDutpull)

lstage Not Included

4
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Pl AF Event Frames

* Process-triggered Batch Event Frames created using the PIEFGEN

Interface

Fememerlmatms] Fennermeruﬂat(nl\l Fementer 2jBatchS | | Fermenter 2Batch M| | Fermenter 3jBatch s | Fermemer3|natmr| FermenterﬂBalchSI Fermenter 4{Batch M |

FERMENT

SREL. QPEN

3

- 1 Fem.

General - Chid Event Frames | Referenced Elemerts | Atrbules |

- K24 Femd_Batch_16 ‘

- 1 Femd Batch 15

{ NOT OPEN NOT OPEN NOT OPEN

S

- 1 Femd Batch_13
- 1 Fem2 Batch 13
12, Femt_Batch 12

- 1 Femd_Batch_12
- 1 Fem2_Batch_12

@ ;evmf,gatc:,:j aHane /AT3HEMAM  2IBATIE 10202013 105500PM Slal Tine

eml_Batch

1S, o e 75 B Fi ! 10718/2013 &16:44 4
Qmma_aamh_u 8 & Fement } { 01ean3 7424 PM

- 12 Fam_Balch_14

1) Fom B 13 8 12 DROP H oayan3szrsey

- K2 Fennd_Batch_14 8 1 0P H o wemazraae

OPEN —

-10 NOT \ NOT ORENTRSTOPEN NOT OPEN ™~

* fomarem e g | @ Fermnertlael | ¢ O Vil

OPEN  OPEN OPEN

START 0 N

EN NOT OPEN NOT OPEN NOT OPEN
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Adding Data To Process Pl Event Frames

* Reconcile Non-Process Data to Process Event Frames

from various sources

A B c D
1 Update Ferm Number Tank Batch Number
2 TF_3131 2788

3 TF_3141 2789

4 Boli, 28Gal E-Dose 62/33 Ghico

5 1 TF3111 2790

6 TF3121 2791

7 TF 3131 279

8 TF_3141 27193

TF3111 2794

TF3121 2795

TF_3131 2796

o e A

E
Backset
4

428
427
4325
4355
434
399
416
416
413

F

Slurry Solids  Liq Solids BATCH-START

3527
3532
35295
3566
3533
3507
3528
3531
3525
35.04

G H
34 82 1/1/132:45 AM
35.05 1/1/13 7:15 PM

34935
3437 17213145 PM
34.36 1/3/13 6:50 AM
3462 1/3/13 10:40 PM
3465 14113225 PM
34.68 1/5/136:10 AM

34.86 1/5/13 10:30 PM
3463 1/6/132.40 PM

atch_2736_05152013
2| Fem3_Batch 3
12 Fem2_Batch 3
12 Batch 2735_09182013
12 Batch 2734_09182013
12| Fern_Batch_2
12 Femd_Batch 3

- 12 Batch 2733 09172013
12 Batoh 2752_09162013
12| Fem3_Batch 2

124 Baich_2797_03202013
B 73,

General | Chid Event Frames | Referenced Elements Altibutes

2 ¢ Mame & Value
2] Acetic Acid 0045 %
(= BaichEnd Time | 9/18/2013 1:03.29 AM
BatchNurber | 2780
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/1520113 326:35 AM
12 Ferm2_Baich 2 -
2 Balch_2791_09152013 =] B 128%
12 Batch_ 2730_09152013 = Bud By
14 HPLC-Prop @ & Howrs
oy F 2] Cell Count 359
424 HPLC Prop Send =1 0P3 7%
L2 HPLCE Hours - -
4 HPLCAZ Hours =] Ethanol 2009 %
bt HPLCA8 Hours (=1 Fementer Number |1
12 Fement
21 HPLE24 Hours =] Glucose 0489 %
s HPLE-32 Hours =1 Glycerl 0888 %
184 HPLC-40 Hours
b up =] Lapiic Acid 0057 %
=@ 2] Maltose: a7 %
=1 pH 437 pH
=] Temperature 07F
v e ] Viabilly 5%
s Batches |
‘Botcn Fem [era—
[ e Tonk Backsel o LaSods  Commeots  BATCHSTAR oty
am THECzG. 1 wam s a7 sas4 SR Fam. 10702013 [Prop @ 5K
31 TNABG2G 2 Tt |4sss 400 £ 62 Fam | 101172013 |Prop 15 K
B Thapcze 3 o sz s s cermram, 10712013 |prop @8 b
B THABCZG. 4 a4 Er 55 63 Fem._ | 107122013 |Prop @51
BE) THECZG. 1 wam | 144 azm S3HRFam. (107132013 |Frop @ 5K
3120 THABCRG 2 Tl 404 3811 3481 B3R Fom_ | 101372013 |Prop @5 K
211 ThaBGZG 3 o |azos P s 6o Fam, 10742013 |prop @18
182 THABCZG. 4 L TTNET) 3418 82z GarRFam,_ (10752013 |Prop @5 1
21 THABCZG. 1 ) m 17 62 Fam,_ | 10762013 |Frop @05
3124 TBCEG 2 L TET ] 32 34 BaHR Fam_ | 107162013 |Prop @5 H
185 ThABGZG 3 T [ s 3 62 Fam,_ | 101772013 |Prop @15
. I Toeze 4 Taw w2 sz |wm  samrem 1013 Pep@sk
17 THABCZG. 1 T |sers B 508 G Fam,_ | 10782013 [Prop @ 5K
313 THABCZG 2 wam |as 7 ) SR Fam. 10752013 |Prop @5H
318 ThABG2G 3 T sz 454 s 65HR Fam._ | 10202013 |Prop 15 K
3190 ThapCzG 4 L e T 418 v sormFam, 10202013 |rop @5 b
ant THABCZG. 1 T s sz 544 61 Fem._ | 102112013 _ |Frop @51
2w THECEG. 2 T oz aase s148 SR Fam. (10222013 |Pop@ 5K _

" 4
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Data Presentation of Events

@ Quen2eal - SYNTOSIDI-AZ* - PISQL Commander
file Edit View Query Debug Tools Window

fal- @ s oA - L5

- Utilize ODBC Queriesor PIOLEDB [ T

SELECT TOP 100 *
4 [@0ata Sources FROM [Demo Plant Dat:hase] !FvcntFra“‘ [EventFrame)
Fy™ WHERE EventFrameTenplateID

Enterprise to retrieve DataSets 12 o s

Pl OLEDB Enterprise

EvertFrama \Backsat \Slury Solds \iqSolds  \S1ge \Bakh Grads {Comments \TralSiage  \Femantar Numbar |Baich Number
1 Bah 2790 0802013 41 | %3 M4 BohA2GAE( Ungaded €24 Fem dgatonsof PostBaseline 1 278
2 Bach 02NN 2 28 BT UM Bo42GalE{ Ungraded 62 Fem dgalonsof PostBaseine 2 2
3 Bakn 02220132000 432 | 3506 B0h42GAIEL Ungaded  61HR Fem. dgatonsof PostBaseiine 3 2m
- 4 BachomeooTRON 426 | %27 B00.200alE L Ungraded 634 Feun. 4galons of  PostBaselne 3 2
[ ) 5 Bakchomo oo 425 %% Boh28GAIET Ungraded 624 Femn dqalons of PostBaseine 4 )
6 Bach 27009101 4325 | 3666 Boh4ZGalEL Ungraded  61HA Fem. dgalons of _ PostBaseine 1 2w
7 Bawn 2w omsan 4355 %W B0h.42GaIE Ungraded  60+A Famm. dgalons of _ PostBaselne 2 Pl
3 Bach2m2ovenn 44 3507 805, 2GaIEL Ungraded  61MR Fem. dgatons of  PostBaseine 3 7
- 9 Bach 27309172013 399 | 328 B0.42GalE(  Ungraded  61HA Ferm.4gatons of | PostBaseline 4 7%
10 Baxh 2794 0916013 416 | B3 804 42G3IET Ungraded  E24R Famn, dgatons of _ PostBaselne 1 2%
. T Bakh 2795 091G2013 416 | %25 B0 42GalEL Ungraded 62 Fern dgalons of _PostBaseine 2 275
I o o eaceuwouT fomMas  OATA R VoW DEVELGPER PIDATALNE  PLBULOER sasom Prosse - ]

areese Q [ 3 [H 05 B EP

") View Side by Side

Moemsl Page eeak: Page 9 Geidtines (9] Headi Zrom 100% Zoomts  Mew Arange Freese
Preview  Lsyout Selection Window Al Panes

« PI Coresight L o e e e
: iy BC Queries

1h10/2004

= = !
HPLC-Prop @ 5 Hours 12/8/2013 18:28  12/8/2013 19:28 Fermenter 1| 2013-12-12 05:33:14.000 2013-12-09 00-28:50.000 15.7 3.853 0318 a0 47 912
. P I P rO C e S S B O O k HPAC-Prop Send 12/8/201319:28  12/8/2013 23:28 Fermenter 1 2013-12-12 05:33:14.000 2013-12-00 00-28:50.000 12.7 26 312 208 0.462 381 426 914
WA rorm o 1/8/20132020 12/3/201 028 Fermenter | 0131112 05214000 2013-12.0002830000 213 14 55 3 e os  oms  aws  4m ma
o HoLE o 13 e |ANIT3028  15/3/2013 628 Permenter | 033112053324 000 30131300 00850000 243 3 193 y T — -
HPLC-Ferm 18 Hours 12/9/20136:28  12/9/2013 12:28 Fermenter 1/2013-12-12 05:33:34,000 2013-12-09 00-26:50.000 21.6 X 1,543 0.991 0.188 4748 407 935
HPLC-Ferm 24 Hours 12/9/2013 12 2013-12-12 05:33:14,000 2013-12-09 D0:28:50.000 18.5 7664 B.114 1615 1136 018 3038 402 914
Ferment 12/9/2013 14:29
HPLC-Ferm 32 Hours 12/9/201318:28  12/10/2013 2:28 Fermenter 1|2013-12-1205:33:14.000 2013-12-09 00-28:50.000 15.1 5706 10.627 1.058 1334 0168 1.088 407 902
HPLC-Ferm 40 Hours. 12/10y2013 2:28 12/10/2013 10:28 Fermenter 1)2013-12-12 05:33:14,000 2013-12-00 00:28:50.000 12.6 2.967 12.845 0.617 1.309 0.162 0.516 41 898
HPAC e 48 s 31101201 1028 13102013 1528 Fementer 1 1013-1-1205:33:14.000 20131209 001850000 116 T T T — e
- - HPLC-Ferm 56 Howrs 12/10/201318.28  12/11/2013 2:28 Fermenter 1 2013-12-12 05:33:14.000 2013-12-09 00:28:50.000 11.5 1163 14.077 0.198 1287 0.154 0.447 4.4 896
° P I D at al I n k I n t h e I l I tl I re WALG.Drep LANI13228 12111/2013 628 Femente 1 2013.12-1205,3314.000 20131209002650000 115 4 279 Tors s o 1w o o 4w e
HPLC-Baer Wil 12/11/20136:28  12/11/2013 7:28 Fermenter 1)2013-12-12 05:33:14,000 2013-12-09 00:26:50.000 115 0893 14131 0233 1.236 0.209 0.426 447
DROP 12/11/20139:53 12/11/2013 11:59 Fermenter 1
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