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Forest Products

10 of the Top 10
Pulp & Paper companies
rely on the Pl System

More than 400 deployments around the world
Pl Server license #2 is from a paper customer
that has been working with OSlIsoft for more
than 30 years

The Pl System is critical for mill survival and
transformation

Millions of dollars saved

A robust partner ecosystem
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OSlsoft's Strategy: From Sensors to Community

Enterprise
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What is your current use case for
a data infrastructure solution?

Sustainability/

green initiatives
(reduced emissions or
consumptions)

Operations Asset reliability Compliance with

o focused on regulations
monitoring maintenance (safety/environmental)

_ Sharing We do not have
Product quality information data

assurance with suppliers

and clients infrastructure

@ OSlsoft, © Copyright 2019 OSlsoft, LLC
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Neuroscience

Learning

Data organization

Categories & priorities
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Neuroscience

Brain limitations

Bandwidth

Switch focus
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Gartner Analytics Model

Analytic Value Escalator

Predictive
Analyti_cs
. DORESE hagpen?
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S D pappened
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o
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DIFFICULTY

Prescriptive
Analytics
How can we
make it
happen?

Gartner
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The Interaction of Different Tools Gives Insight

Prescriptive Analytics

Insight (Bl) Foresight (ML)

Diagnostic Analytics — _ : Predictive Analytics
Hindsight

(Data alone) i Descriptive Analytics

@ OSlsoft, © Copyright 2019 OSlsoft, LLC
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What we have learned from our
customers leading Pulp & Paper
companies?

@ OSlsoft,

© Copyright 2019 OSlsoft, LLC

14



"Pyramid” of Applications for Analytics

Business Ciritical

Recurring Schedule

Scalable

Comp|ex Organized
Analytics

Replicable

Ad-hoc
calculations

Data- VR Trends Tables
driven isuals an

oY Calculations
decisions

@ OSlsoft, © Copyright 2019 OSlsoft, LLC 15
LY



Merging the Analytics Model and the Pyramid

. . °

Descriptive Predictive %%
. . o

« Data frequency: near Real-time « Data frequency: real-time inputs

e Pl Vision for trends, gauges, bars e Pl Integrators for sharing data for

¢ Notifications ML, MVA, or simulators.

e Excel for ad-hoc analysis forms
and other graphics

Diagnostic Prescriptive

» Data frequency: accurate historical © Data frequency: real-time inputs

 AF Analytics for roll-up, and bidirectional communications Predictive
aggregations, events & notifications © Pl Integrators for sharing data '

Pl Integrators for sharing data if for ML, MVA, or simulators.
necessary:

o Pattern recognition for events A}lgﬂuguu\i\iu? Diagnostic

 Business Intelligence (BI) E

e Multivariate Analysis (MVA) Descriptive
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Descriptive Analytics — Corporate Standards il

1) Washing Dashboard

OEE
Production
Yield
2) Linex3 HQ - GM }
‘ % B'_-S *  Shower flow/
*  Dilution Factor production
+  Production «  #BLS/ production
*  Kappa -  OEE

3) Stagesx9

*  Repulping

. 0
Dilution Flow % TC Water

Shower Flow

+  Exit conductivity, . Shower Temperature
Drop Leg, Shower

*  Correlations
(Drop Leg T & Vaccuum,
% Valve op. & production)

3 IR

¢

osl
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Display: BSW - Overall

Lines Health

Line 1
Line 2
Line 3

Level 1

Brown Stock Washing

Overall Washing Health

(0]== Yield TPD Last Shift Production
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RUTUANA

© PI Coresight @ NewDispley | [1] | oaniicougeen | @

@ Display: BSW-Line 3 Overview  Asset: | 3rd Press Top Uhle Vacuum ¥ + Ad Hoc Display ED E

Line 3 Overview

Navigate to Stages Overall Washing Health

Pulp Mill
Supt

Stage 1 OEE Yield TPD  Last Shift Production

Stage 2 8 10 12 8 10 12

as 1145 0 f :‘G
Stage 3 @ ﬁw 48% (7 500 Tonnes

Kappa

Shower Flow/Production %BLS vs Baume %BLS
- Kappa m

Wash Ratio 04812 2 bt

Wash Ratio -
4 812 20

o4 A 3
Dilution Factor T——— 1 Dilution Factor [Emm—r] 1ss Process

0 4 8 121620 146
1455 L]
Engineer
14.45

144 M . ) . R
B/4/2017 GE0E3AM  Bh  BI4I2017 2:50:53 PM Q41201765053 AM  8h  8/412017 2.50.53 PM

o B 1118 A0

v

8/4/2017 6:50:53 AM - 8h | Now | 8412017 2:50:53 PM
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Level 3

O Pl Coresight @ New Display ‘ El ‘ Daniel Gougeon | (7]

@ Display: BSW - Line 3 Stage 3 Overview  Asset: | 3rd Press Top Uhle Vacuum ¥ «+ Ad Hoc Display ED

Line 3 Stage 3 Overview

Repulper Dilution Flow Shower Conductivity Drop Leg Conductivity Mat Squeeze Conductivity

Operators

B8/4/2017 6:51714 AM  8h  8/4/2017 2:51:14 PM B8I4/2017 651714 AM  8h 8/4/2017 2:5114 PM 8/4/2017 6:51:14 AM 8/4/2017 2:51:14 PM 8/4/2017 6:51:14 AM  8h  8/4/2017 2.51:14 PM

XY Plots

TC Tank Makeup Water/3rd Stage Shower Flow Drum amp vs Vat Level Repulper Dilution Flow/TPD

8/412017 6:5114 AM [ sr017 25114 PM
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Diagnostic Analytics — In Line Quality

COATED ROLL

U

SLITTERS ﬂ

i
¢ 44

|
FINISHED § FINISHED § FINISHED
ROLL I RoLL i RoOLL
A I !

» <> « » «f» '«
o 9

TOP VIEW

* Finished rolls become
lapped or “stuck” at the
slitting and winding process

 Rolls are scrapped at a
significant cost

« 3 winders (24/7)

(@ osl:oi.
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Visuals Solved Business Challenges

- Established process set points - Recips Running
* Three basic groups (recipes) s | | Proma] | S
of products vaatn SEIPT  RECIPE
Reel & W0 116
» Created screens to monitor s RIDER ROLL
: . . —
recipe set points vs running W PR
parameters DA START 85 ' START PLI ::- ;: 000
. . i
» Operators trained on basics of
“TNT” for winding T
* Tension FRONT DRUM
° Nip SETFT ACTUAL
START DA 12.15 12.71%
° Torque LOADSHARE % 7 15 (¥
FINISH DIA 1 ]
LOADSHARE % 1 1
© Copyright 2019 OSlsoft, LLC 22



Notifications to Prevent Recurrance 7

sssas Vurron LTE 1AM D

5:02

Thursday, February 9

L) MESSAGES 30m ago

evergreenpinotifications-donotr...
(Line 2 Winder Setpoint Alarm) Rider
Reoll Start PLI running below Recipe
HSCLAIMER: This electronic message
together with any atta

) MESSAGES 30m ago

evergreenpinotifications-donotr...
iLine 2 Winder Setpoint Alarm) Line 2
Winder Front Drem Loadshare setpoint
is running below recipe DISCLAIMER:
This electronic mess

Notifications created to alert
when winder is running above
or below set point

Different notifications for 3 main
parameters “TNT”

— Tension
— Nip
— Torque

@ OSlsoft,
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In-line Quality Improvements e"erggggk';@gg

CHALLENGES >  SOLUTION P BENEFITS
Determining Visu_e%lizatio_ns Saved ~$180,000
machine recipe gne?{i'}]gg E/esmpe in one year by
settings vs. running running reducing off
parameters when parameters quality product on
off quality products Notifications set target equipment
were produced. when recipe set by 60%

points doesn’t

match running

parameters

Operator and Supervisor ability to monitor process with data
for immediate feedback to positively impact results.

Brent Lindsey, Manufacturing Excellence Engineer at Evergreen Packaging
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m 5 B A Name |2..[407.16:57:00] ... | Duration

vl Start Time

| End Time

B F=={ Parada de Producdo - Digestor Eucalipto 20170317 15:32:00 H 12:8:08:00 | 3172017 :32:00 PM 3292017 11:38:00 PM

- == Parada de Produc3o - Digestor Pinus 20170317 01:01:00 H 10:23:44:00 | 3172017 1:01:00 AM | 3/28/2017 12:45:00 AM

B #[2 | b= Parada de Producio - Digestor Pinus 2018-03-15 16:32:00,000 H 6:20:54:29... | 3152018 :32:00PM | 3/22/2018 1:26:29.373PM

B #[3 | = Parada de Producio - Digestor Eucalipto 2018-03-15 16:32:00,000 H G:20:54:29,,, | 3/15/2018 4.32:00 PM 3222013 1:26:29.373 FM

B #[3 | b= Parada de Producdo - Digestor Eucalipto 2018-03-27 14:10:00,000 H 5:19:03:04... |3/27/2018 2:10:00 PM | 4/2/2018 9:13:04.577 AM

- == Parada de Produc3o - Digestor Pinus 2018-03-26 08:52:00.000 I 4:2:37:00 3262018 8:52:00 AM | 3/30/2018 11:29:00 AM

H F={ Parada de Produco - Digestor Eucalipto 2018-04-03 23:158:00.000 I 4:2:13:00 4f3/2018 11:18:00 PM | 4/8/2013 1:31:00 AM

- == Parada de Producdo - Digestor Pinus 2018-04-04 04:40:00.000 I J20:52:00 | 4/4/2015 4:40:00 AM 4/8/2018 1:32:00 AM

B #[2 | = Parada de Producio - Digestor Pinus 2018-03-22 13:27:00.000 I 319:24:32... | 3/22/2018 1:27:00 PM 3/26/2018 8:51:32.983 AM

B #[3 | = Parada de Producdo - Digestor Eucalipto 2018-03-22 13:27:00.000 I 319: 2432, | 3/22/2018 L2700 PM 3262018 8:51:32.983 AM
== Parada de Produco - Digestor Pinus 2018-03-19 06:01:00.000 I 2T25:29,,., | 3192018 0100 AM | 3/22/2018 1:26:29,. 373 FM

© Copyright 2019 OSlsoft, LLC
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Prevention of Events Via Captured Knowledge

T —
) \ORTSRVOO0S-VM\Klabin_ORT - PI System Explorer -

File View Go Teools Help
@Database [ Query Date - (U ﬁ' ) Back ) |H, CheckIn %2 « [#] Refresh

Motifications

Motificagdo - Trip Espurio CDR

gNew~ X | b B |- H-

£ ﬁ Motificacdo - Insumos Mivel Critico (9)
,i Motificacdo - Insumos Mivel Super Critico {9)
,i Motificacdo - Interface (&)
,i Motificacdo - Interface com Redundancia (20)
& Motificacdo - Leitura Incoerente {2)
& Motificacdo - Miveis para Transbordo (23)
|- 3 Notificac&o - Trip Espurio CDR. (16)
------ {54 Motificacdo - Trip Espurio COR (352 18ESPURTT2570.5TA)
------ [ NotificacBo - Trip Espurio COR1 (352 18ESPURTT25774.5TA)
------ [ NotificacBo - Trip Espurio COR 10 (35218ESPURTT26078.5TA)
------ {24 NotificacBo - Trip Espurio COR 11 (35218E5PURTT2607C. 5TA)
------ .3 Motificagdo - Trip Espurio CDR12 (352 18ESPURTT 2608.5TA)
------ .3 Motificacdo - Trip Espurio CDR13 (35218ESPURTT 2623.5TA)
------ .3 Motificacdo - Trip Espurio CDR14 (352 18ESPURTT 2625.5TA)

= AP Bn Teie Coea i CONAE FIET40CO0 IDT TS 0T OTAY

| Overview | Trigger I Message | Subscriptions | Higtory
a8 G X

= &4 Trip Espurio COR (0 Required acknowledgments)
=4 Cleyton Ferreira Gil - Email
=1 Joao Maria Batista - Email
il=1 Diego Carlos Monteiro - Email
il=3 Milton Cavalheiro Lopes - Email
=1 Paulo Cesar dos Santos - Email
i=3 Vilson Luiz da Costa - Email
=1 Ademar Qrtolani da Silva - Email
=3 Clayton Ferreira Bof - Email
=1 Joao Batista Galbes - Email
=1 Joao Eduardo Lima - Email
il=1 Marco Aurelio dos Santos Machado - Email
i[=3 Sergio Luiz Cipriano Horta - Email
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Asset Health

CHALLENGES

The goal is to
transform data from
the logs to the final
products

Maintenance
predictions in
recovery boilers

1

(@ osi

>

SOLUTION

Capture spurious
trips in EF from the
recovery boiler by
faulty temperature
reading
Automation and
analytics to avoid
failure before it
happens

>

BENEFITS

Avoided two
boiler shutdowns,
saving $9.6M USD

The most important asset in a mill is the information

and knowledge we can achieve from data.

Raquel Goulart, IT Specialist

J

Klabin
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https://www.osisoft.com/Presentations/Track-and-Trace-Extraordinary-Results/

PRESCRIPTIVE ANALYTICS

Rule #1:
What is the business challenge?

@ OSlsoft,
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Before You Begin

Alignment

Strategy

Resources

E; ¥
o
S

© Copyright 2019 OSlsoft, LLC
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Rule #2:
Treat Data Properly

Cleaning, augmenting, shaping it...

@ OSlsoft,
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Operational Data is Time Series

Comm Failure

:.Speed o'.'oo.oE___i____]o ® O 0000 gy0409%,0
éTorque ©00 ® ¢ 0 0 o 00000 0500000 0400
2 BearingTemp| @ © g® 00 ¢ @ 00 00 00000 y3090°,0
© il T (I TYYY)
il Temp 000000000 00000, .00000000 000e°°°°°°°
Out of Range Uneven Spacing
NSpc—zed ® o o o © o o ®o0/g g0 o0
N ®
: ;z::?ne Tem 00 q® ® ® ® o ®eo 00
g ==alNE ICMR  Keicking Data - e e
S Oil Temp ® ® g 000 0000 o ® oo
Wear Factor ® o 0 0% o 0 g00000,,
Additional Measure Time
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Time Series to Tables is Hard
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Rule #3:
Involve Your Experts
From the Get Go

o T
S
Koy

P

@ OSlsoft,
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Avoid Surprise, Work With Your SMEs

|
' ¥
3
-

P
Fit it
........

i ey



Pattern Recognition

TR TE I TRIE IR

.
...  PRECURSOR m\ MAINTENANCE
2/23 2/24 2/25 2/26 2127 2/28 2/29

© Copyright 2019 OSlsoft, LLC
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What the Prescription Looks Like

Tonnage based on " toh insols and optimum process conditions

Recommended Process
Rate

¢

osl

© Copyright 2019 OSlsoft, LLC
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Additional Use Cases

Pulp
brightness

Equipment
Vibration

Consumption
Forecast

© Copyright 2019 OSlsoft, LLC
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