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Agenda

e Introduction to Seeq

* Predictive, diagnostic, descriptive, monitoring and
prescriptive analytics

e Integration with OSlsoft Pl System data, Asset
Framework, Event Frames, PI Notifications, and PI Vision

se Case Examples

Asset Availability — CIP Cycles

|d — Order Fill Analysis

Ict Quality — Reference Profile Monitoring
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Analytics Types

Diagnostic Monitoring Descriptive
Why did it happen? What is happening? What happened?
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Advanced Analytics for OSlsoft Pl System
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Advanced Analytics for OSlsoft Pl System

| o] Event Frames @ Pl Notifications Pl Vision
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Advanced Analytics:
Data Cleansing
Ad hoc Contextualization
Collaboration
Knowledge Capture

Diagnostic, Descriptive, Predictive Analytics
Advanced Monitoring
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DEMO

Asset Availability — CIP Cycles

7~ ) 0Slsoft.
. pl WO rld SAN FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC



@ Cycle Duration CPP Comparison X @ Document 1 - Pl World CIP Exan X +

& (5 @& https://explore.seeq.com/workbook/39111AE9-904E-42D7-AF5D-857B85B505E0/worksheet/E7D96FB2-6F 1E-48FC-AE65-0972C1027FD7

o P S8 Boetink & Emiy

SEEQ 10 Connected Pl World CIP Example - Cycle Duration CPP Comparison

L E Dpata # Tools & Journal i % = flr  fllr v - N @ h-
Calendar  Chain ~ Capsule Onelane OneY-Axis Spread Llabels  Dimming  Zoom Export
5’/ Viewing
.
el | Cycle Duration CPP
cPP .
Comparison Comparison
Compare CIP cycle duration to the CPP for conductivity to
identify opportunities to Optimize CIP cycles.
Steps
1. Start with CIP Phases.
H 2. Add Conductivity and Flow.
3. Search for times with flow and low conductivity.
4, Overcleaning can be identified by times when there
is flow and low conductivity during the CIP phase 3:00 am 3:30 am 4:00 am 4:30 am 5:00 am 5:30 am 6:00 am 6:30 am 7:00 am 7:30 am 8:00 am 8:30 am 9:00 am 9:30am 10:0
5. Show potential utilities savings by calculating the 4 4/1/20192:45 AM CDT “ 4 72hous b B N 2= 4/1/2019 10:00 AM CDT
total Flow during overcleaning. ol
o Scorecard Mar 28 Mar 29 Mar 30 Mar 31 Apr2 Apr3
f 3/27/2019 Tdays 4/3/2019
. Horui
x 0O % Name % Assets Lane “ B g Start ~ Equipment %
@ o ©x 0 Il Vessel1CIP Phases O [ Apr1,2019336AM  Vessel1
! O W Apr1,20194:52AM  Vessel 1
O B Apr1,20196:07AM  Vessell
Comments » o
R21.0.40.07-v201903201700 Server load: [EEE
10:54 PM
E O Type here to search DD
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Asset

Availability

CIP Cycles

Cleaning based on timers leaves
room for overcleaning leading to
unnecessary expenditure

* |dentify current cleaning cycles

Identify overcleaning events

* Determine when desired CPP is
achieved

* Determine when desired conductivity

is achieved to find periods of
potential cycle time reduction

0Slsoft.

PIWorld san rrancisco 2019

* Compare to current CIP cycle times to
find periods of potential savings

* Create key metrics to evaluate
improvement opportunities

Reduce time and resources used in
cleaning processes

* Determine optimal cycle times based
on CPPs

* Leverage metrics to quantify savings
in time and utilities
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DEMO

Yield —Order Fill Analysis
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[®) Order Fill Analysis - Pl World Yie: X [@] Document 1 - Pl World Yield Ex

< c

SEEQ 10 Connected

x

& https://explore.seeq.com/workbook/6710C7E9-2748-4677-B591-9CF133789CD9/worksheet/AE248859-7D3B-4203-A231-9406E0233BBC

Pl World Yield Example - Order Fill Analysis

Fa Getlink & Emily

+ £ Data &~ Tools & Journal

& viewing

o=l | Order Fill Analysis

Analysis
Determine if an order will be completed by the date that it

needs to ship based on the fill rate of the product.

Steps R

1. Start with Fill Rate.

2. Create a Capsule for the current order.

3. Calculate the total number of cups filled over the
current order.

4. Predict the total cups filled by the end of the

I S — e fllr

Calendar  Chain  Capsule Onelane  OneY-Axis  Spread

be met on-time.

Order
© Train Model on First 3 Days of production
@ Visualize model vs current total

using scatterplot

on track to fill the order.
o trend view

current order to determine if the order quantity will

o Model prediction based on Days in Current

5. Create a scorecard of the prediction to determine if

R21.0.40.07-v201903201700

H O Type here to search
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Details

a

x O % Name %
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W 4 221days p WY
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Yield

Order Fill Analysis

Determine if production is on Predict total number of units filled
schedule for shipping by shipping date
* Missing target delivery dates is costly * Use Fill Rate and Days in Order to
both for product lifespan and logistics calculate prediction
expenses . e
* Confirm that prediction meets order
e Over-producing product leads to requirement and track progress
additional storage requirements according to forecasted production
OSlsoft.

PIWorld san rrancisco 2019

‘ Order Tracking

2j24/2019 - 4/Tj2019
Predicted Total Order 1.Bet6
Total Cups Filled Te Date 1.2e+6

Current Deviation from Target  -1218

Continuous monitoring of
predicted total units minimizes risk
of missed deadline

* Optimize outbound logistics

e Improved productivity through
process adjustments to achieve target
delivery date

#PIWorld  ©2019 OSisoft, LLC 11



DEMO

Product Quality — Reference Profile Monitoring
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@ Monitor Fermentation Temp Cur X @ Document 1 - Pl World Product ¢ X + = (! X
& C @& https://explore.seeq.com/workbook/186596AB-84E2-4EF8-95E5-016BFEDD7BC2/worksheet/377165A0-48E0-422F-9F79-E1F3ACBCDDCC hx¢ Q - H
10 Connected Pl World Product Quality Example - Monitor Fermentation Temp Curve Ao W e Y Getlink @ Emily =
+ £ Data & Tools & Journal & S = e 1l Iz %- Moo @ h-
Calendar ~ Chain  Capsule Onelane  OneV-Axis  Spread  Labels Dimming Zoom  Export
Viewin H|
&' B — = ) — —

65

==l | Monitor Fermentation

Fermentation

Temp Curve Temperature Curve a

Create a reference profile to use for monitoring
temperature at the end of fermentation in order to
determine if process is on-track for product quality

55

0.20

Steps b
1. Start with Fermentation Batches as conditions in
Seeq. Identify the Diactyl Rest phases at the end 0.10
< of each fermentation. <

© View the Temperature and Diactyl

Level for this analysis Dec 31 Jan7 Jan 14 Jan 21 Jan 28 Feb4 Feb 11 Feb 18 Feb 25 Mar 4 Mar 11
2. Review quality data during batches to determine 3 12/29/2018 7:51 AM CST o 4 25months p P MW = 3/14/2019 10:59 PM CDT
"good" batches to use as inputs to a temperature

e Il |}
Oct'18 Nov'18 Dec’18 2019 Feb'19 Mar'19

=

2

© view with cursors

3. Create areference profile for the average 1 oy25/2018 6 months 3/27/2019

temperature during Diactyl Rest | Details & Customize M capsules Q O
4. Create upper and lower temperature limits during N N N =)
Diactyl Rest based on standard deviation x 0 v MName ¥ Lane 0] Start “ BatchID 4 Phase + @ B B
© View the temperature curves in Capsule &  ®%x 0 M °F Fermentation Temp 1 O [ Jan3,201912:30PM 010319
Vi .
- ) E 4 0 x O M ppm DiactylLevel 2 O W Jan14,20191:49PM 010319 Diactyl Rest
5. Apply these limits to the most recent batchesin Z f0x0 N e on B |
order to identify batches that deviate from the :: O [ san1s,20197:40Am 011819
acceptable limits Ef£0x0l Diactyle Rest O W Jan29,20197:55AM 011819 Diactyl Rest
T O [ reb1,201911:00AM 020112
0 . "
s s 0 H Feb12,201911:05AM 020113  Diactyl Rest
R21.0.40.07-v201903201700 Server load: (23
E O Type here to search
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Product Quality

Reference Profile Monitoring

Temperature change at the end of Monitor temperature based on Improve beer quality with diacytl
fermentation is critical to achieving historical curves levels maintained within
a quality beer specification

* Diactyl Rest for lagers requires an * Create a reference profile of * Allow early detection of temperature
increase in temperature at the end of temperature during diactyl rest based deviations

fermentation on high quality batches
ghda y * Optimize diactyl rest times to achieve

* This profile can be applied to future consistent product quality
batches to monitor product quality

* Process related quality data is measured
offline, so it is critical to monitor on-line
parameters to achieve desired results

0Slsoft.
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Contextualize Data from Pl Event Frames

Analy
D: Tools. Journal L 3 Q .
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BA PHASE EVENTS | ]
Group by: [] Category [] Tempiate

Fiter o
[m/3/2) a/Name 1. [3.08:57:30] .. Duration Start Time. End Time Desaription Category Severity |Template @} £ 4
LEd =i Phase 1 Event 11/14/2018 12:59:17 11/14/2018 1:05:47PM None ‘BAPhase F
B | hases Event 1132018 123247 | 11/14/2018 12:38:47 None 84 Phase ¢
LEJ == Phase5 Event 11/14/2018 12:27:47 11/14/2018 12:32:47 None BA Phase F
LR =={ Phase4 Event 11/14/2018 12:17:47 11/14/2018 12:27:47 None BA Phase F
= = Phase3 Event 11/14/2018 12:07:17 11/14/2018 12:17:47 None BA Phase F
L [ = Phase2 Event 11/14/2018 11:45:47 11/14/2018 12:07:17 ‘Nme BA Phase F
B¢ | phaselEvent [11/14/2018 1:38:17 | 11/14/2018 11:45:47 None 8a Phase r
LR = Phase6 Event Vll]l‘/mm'll:lli"7 11/14/2018 11:17:47 'ch BAPi’I&e F
LB "—Whas:SEvan! 11/14/2“1«51196 7 11/14/2018 11 11:47 ‘NNE BA Phase F
i + V—Phase‘t'Event 7 7 11/14/2018 10:56: 17 11/14/2018 11:06:47 |77 ANDﬂe BAPhM 7 F
LR [ == Phase3 Event 11/14/2018 10:46:17 11/14/2018 10:56:17 ‘NMQ BA Phase F
LR =={ Phase2 Event 11/14/2018 10:24:47 11/14/2018 10:46:17 ‘None BA Phase F
LB g I = Phase1 Event Z | 11/14/2018 10:17:47 I 11/14/2018 10:24:47 | Z ANME BAPh& 7 F
LEJ = Phase6 Event 11/14/2018 9:49:17 AM | 11/14/2018 9:56:47 AM ‘Nme BA Phase F
B+ | — PhasesEvent 11/14/2018 9:44:17 AM | 11/14/2018 9:49; 17 AM | None: |8a Phase f
LR = Phase4 Event 11/14/2018 9:33:47 AM >11/14/20189:44:17AM. None |BA Phase F
LEd ‘—1Phase3Evem 11/14/2018 9:23:47 AM | 11/14/2018 9:33:47 AM None ‘BAPhHE F
B+ | Phase2Event 11/14/2018 8:02:47 AM | 11/14/2018 9:23:47 AM | | INone |BA Phase F
L = Phase1 Event 11[14/20133 55:47 AM 11/14/20].8902 47AM. None iBAth F

Impact

Leverage Pl Event Frames to
contextualize data in Seeq.
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Writing Seeq Signals back to P!

Impact
- = Make model results or cleansed
| signals available outside Seeq.
#PIWorld ©2019 OSlsoft, LLC 16
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Empower Employees

Connect the Subject Matter Expert to Interactive, Intuitive Applications

'’

Cleanse

/

\ Application Requirements
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Analyze Contextualize e Visual
V V e [terative
/ e Flexible
\ e Scalable
A A e Modern
Compute Investigate
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Questions?

Please walt for

the microphone i

State your
name & company
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Advanced Analytics with the OSlsoft PI
System

* Emily Anderson

* Senior Analytics Engineer

* Seeq

* Emily.Anderson@Seeq.com
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