Introduction to Process Optimization
and Advanced Analytics with
the Pl System

Presented by Landry Khounlavong (Product Marketing Manager, OSlsoft)
Tom Bai (Systems Engineer, OSlsoft)
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Where are we in our Pl 101 Journey

Process
Optimization

Intro to Process
Optimization &
Advanced
Analytics with
the Pl System
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Process optimization is a journey [ ot

o
\

Heroic levels of
optimization

)
'

Issue needs a
solution

Opportunity is
identified

@ osisoit. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  ©Copyight 2017 osisoft, LLC 4



Two questions to be addressed in 30 minutes

How can the process of process optimization be optimized?

Is there a buzz word that | can use to optimize a process?
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Age-old questions in process optimization

How can we:

production by X%?

production time by Y hours?

operating costs by $/,?
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Process optimization can be streamlined with the right tool set

Implement

Validate

What components Why is it inefficient? How can we Did the process’s
are inefficient? improve it? efficiency improve?
Challenges Challenges Challenges Challenges
Data silos Many “truths” Thermodynamics Data silos

Access overhead
Solution

?

Comparison difficulty

Solution

?

Fluid mechanics

Solution

?

Access overhead

Solution

?
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How can the Pl System help optimize a process?
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Located in Bend, OR
Founded in 1988

Pub opened in
Portland, OR in 2007

2 brewhouses

50+ vessels

Bottling and kegging

7t largest US craft brewer
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Quick data access enables production increase

Challenge
“_..uncharacteristic TIC
cooling behavior...” TIC

>tem to Assure

TIC

\ - roduction Capacity
= DESCHUTES \@
Dt «s the 7t largest craft brewery r
in .ed to maximize it’s current BREWERY.
inm .(ure to support strategic initiatives
-
= Solution

New class of fermenters were Fermentation data from their
displaying uncharacteristic DCS connected to the Pl

e “...Pl System enabled the brewing team to
| quickly and efficiently implement a solution to
Qo USERS CONFERENCE 201 o correct this uncharacteristic behavior...”
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An ideal cooling process for the entire tank

V41|Bottom Temperature ‘ 1|Middle Temperature ‘ ‘ ‘emperature Setpoin! | f ‘ Fval|
30.064 o 29.947 °F | 30 * F 30

tank level
'
Tic top, middle, and bottom
TIC 50 / zone temperatures
TIC < 5

cooling duration

0
3/28/2013 3:36:00 AM 7d 4/4/2013 3:36:00 AM

|dentify Implement Validate
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A deviation in cooling causes a delay in production

. e yeast pull

) top zone top zone Impact
TIC top I / separation v spike
TIC ) ‘ Production

° ‘ Quality
TIC : e additional

- duration

Identify Implement Validate
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Before we save the beer ... what magic happened?
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Monitor temperature at the bottom of the vessel

TIC
TIC
TIC

|dentify Implement Validate

(@ osisot. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  ©Copyright 2017 osisott, LLc 15



Cone reglon response correlated with top reglon

Top & cone zone e yeast pull
separation
TIC top Something Top zone
e happens in cone - spike

e ———
/

TIC

TIC

v

additional H
TIC duration

1710/2016 5:00:00 AM 4d 6h 1/14/2016 11.00:00 AM

|dentify Implement Validate
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Hypothesis drives change in process s

Cool the cone of the vessel as
fermentation begins to cease

|dentify Implement Validate
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Process change reduces cooling time

Result
— = *+ Production
TIC top B =
: Qualit
TIC

TIC

,.Wwﬂi m iy

1
G e Wi wil
12/18/2015 4:30:00 AM 184 5h

|dentify Implement

| Fﬂ]ﬁid

1/5/2016 $:30.00 AM

Validate

TIC
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Process optimization can be streamlined with the right tool set

Implement

Validate

What components Why is it inefficient? How can we Did the process’s
are inefficient? improve it? efficiency improve?
Challenges Challenges Challenges Challenges
Data silos Many “truths” Thermodynamics Data silos

Access overhead

Solution

Comparison difficulty

Solution

Fluid mechanics

Solution

- Domain
expertise
required

Access overhead

Solution
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Advanced Analytics
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Ways to get value from (big) data with advanced analytics

Data Warehouses Visual Correlations Data Science
Balpsl
Centralizing data from Visualizing data sets across Identifying patterns with
different business systems multiple variables statistical approaches

@ osisot. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  © Copyright 2017 OSisoft, LLC



Need to predict transition from fermentation to free rise

Challenge
« Transition occurs between infrequent
manual measurements

Too late —) -

~
[=]
o
=
=]

Transition

Fermentation Diacetyl Rest Maturation  Emptying

Ready to
Transfer

Can this be predicted?

Filling Free Rise Cooling

Apparent Degree of Fermentation

Empty

10 20 30 40 50 60 70

Time (hours)
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Spreadsheet analytics proves confidence in predictability

Bring Raw Data In

A 8 c D E F [ H

1|Fv Brand FVFull FVFull °P °PTimestamp ~ °P Hours since FV Full ADF

2 |Fva3 FreshSqueezed  10/20/157:48PM 1650142 10/20/159:31PM 154 1720277778 0.066747

3 |FVa4 Fresh Squeezed 1650996  9/29/15 9:17 AM 16 1.767777778 0.030888

4 |FV39 Fresh Squeezed 165059 8/13/15 7:52AM 158 3.595555556 0.042767

5 |FV39 Fresh Squeezed 165057 10/11/15 7:43 AM 156 4.6327777780.054872

6 |FV46 FreshSqueezed  7/10/153:44AM 1651289  7/10/15 8:34AM 156 4.834722222 0.055284

7 |FV40 FreshSqueezed  8/27/153:0LAM 16.49278  8/27/15 8:11AM 156 5.175555555 0.054132

8 |FVva0 FreshSqueezed  7/15/152:05AM 16.52212  7/15/15 7:30 AM 15.8 5.411944444 0.043706 -

o |FV42 FreshSqueezed  8/31/15253PM 1650258  §/31/158:20PM 16 5.466388889 0.030454 ‘ ean It U

10 Fva3 FreshSqueezed  10/7/152:55AM 1650425  10/7/158:24 AM 144 5.494722222 0.127498

11 FV38 FreshSqueezed  10/1/151:38AM 1649718 10/1/15 7:54 AM 1.2 6263611111 0.139247

12 |FV46 FreshSqueezed  7/23/153:29PM 1650286  7/23/1510:06 PM 155 6.626944444 0.060769 I I

13 FVa3 Fresh Squeezed  12/3/151:46AM 1650147  12/3/158:24AM 1.2 6.6375 0.139471

14 |FV40 Fresh Squeezed  11/15/151:52AM 16.30823  11/15/15 8:31AM 14 6650832333 0.141538 I I ADE

15 |FV40 Fresh Squeezed 7/3/151:33AM 1651333 7/3/158:44 AM 146 7.079722222 0.115866 I I

16|FV38 Fresh Squeezed 10/28/1511:49PM 16.53811 10/29/1° 7~ T ~o018a4 08

17 |FV39 FreshSqueezed  7/27/15 LS5PM 164914 I

. } . * cnpftgrinliiidit ¢ % . .

% |FVa2 Fresh Squeezed  7/31/1511:41PM 1650569 07

I e "l Fit to a Line

6

05
0a

g
g

200 250 300 350

=]
N O

Apparent Degree of
Fermentation

Time (hours)
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How to operationalize data preparation and predictions

TIC Pl System

o) Intelligence @ Cognitive Services, Bot Framework. Cortana
{8) Dashboards and Visualizations {s) PowerBl
T I C — L ? IEI Machine learning and Analytics @ Machine learning, Stream Analytics, HDInsight
" [l  Big Data Store [i] Data Lake, SOL, DW
. 'rIJ\ Information Management 'J.‘ [‘I Data Factory, Data Catalog, Event Hubs

TIC Cortana Intelligence Suite
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How to operationalize data preparation and
predictions

TIC Pl System

’ o) Intelligence @ Cognitive Services, Bot Framework. Cortana
G"* {8) Dashboards and Visualizations {s) PowerBl
T I C — L — IEI Machine learning and Analytics @ Machine learning, Stream Analytics, HDInsight
m Big Data Store JE. Data Lake, 5QL, DW
. 'rIJ\ Information Management 'J.‘ [‘I Data Factory, Data Catalog, Event Hubs

TIC Cortana Intelligence Suite

Predictions as Future Data
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Refining a predictive model take iterations and expertise

Benchmark: Measure Predict: Use 2 early densities Refine: base predictions on
accuracy against a standard to estimate transition time brand for greater accuracy
(based on historical data)

~ =~ ~ |
= S 3
L=} @« “@
= = 2
E a * © E .
< < .
= z .
2 2 2]
- preda = 0.714598
o preda = 0.237370966879939 . e = O o 1m0655307954
o . predb = 0.72290421513563 b
o o _ predc = 27.2514360785009
predc = 12 3338190545238 stk
a=0746296480077136 a=0748296480977138 a=0
= b= 0.0936677891007295
- b=0.0936677891007295 - b=0.0936677891007295 z ¢ =30.3205890015667
S ©=30.3205300015667 =7 £ =30.3205890015667 T T T T T T
T T T T T T T T T T T T T T
10 20 30 40 50 50 70 10 20 30 40 50 60 70 o 2 = 40 =0 & i
Time in Phase Time in Phase Time in Phase
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Operationalizing predictions on when the transition occurs
... for all brands and vessels

0.32154
0.32311)

1
953/2016 4.00:00 AM 9972016 10:30:00 PM
QI 5 1 Pl

9222016 2:00:00 PM
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In summary

|s there a buzz word that | can use to optimize a process?

Pl Integrators

2

Automated data
&

preparation for
advanced analytics gain insight

Apply advanced
analytics to data to

Cortana Intelligence Suite

Cortana Intelligence Suite

How can the process of process optimization be optimized?

Pl System

7@

Quick data access
One version of truth
Asset and event organization
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Contact Information

Landry Khounlavong
Product Marketing Manager
OSlsoft — San Leandro, CA
[khounlavong@osisoft.com

Tom Bai

Systems Engineer

OSlsoft - San Leandro, CA
tbai@osisoft.com
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Cone region response correlated with top region

— top

cone

1/14/2016 110000 AM

Validate

.
1/20/2016 5:00:00 AM

|dentify Implement
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Monitor temperature at the bottom of the vessel

TIC
TIC
TIC
1

|dentify Implement Validate
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In summary

 Is there actually a buzz word that | can use to optimize a
4, Pprocess?

¥ — Easy-to-use tools exist to automate data preparation

Insert

cotana  — Data science can be tackled with out-of-the-box tools

logo

« How can the process of process optimization be
optimized?

— Don't let data silos prohibit quick data access
(‘® — Have a single version of the truth

— Organize data around common language and events
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