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International Paper

*World’s Largest Pulp and Paper Company
* Founded 1898
* $20.6 Billion Net Sales (2020)
* Sylvamo Spin-Off (Oct. 2021)
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Tracking Downtime and Slowbacks

Challenge

* Enhance Reliability Tracking System
(RTS) to Provide Improved
Capability and Enterprise Reporting
While Replacing Obsolete
Technologies

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

Solution

* Deployed the latest AVEVA
Pl System technology including PI
AF, Pl Vision and PI Integrator for
Business Analytics to Improve
Reliability Tracking.

INTERNATIONAL @ PAPER

Benefits

* Enterprise Reporting Based Using PI
Integrator Based on Distributed Pl
AF Templates

* Simplified Troubleshooting
* Sustainable Solution

* Team Deployment Model Instead of
Single Person Support
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What is Equivalent Downtime (EQDT)?

Target Rate: 10 TPM (600 TPH)

10 TPM = //////////////////////////// 0 TPM x 30 min = 0 Tons

.
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The Beginning of a Journey...

Building the Case for Pl AF in IP (2015)

* Build the Business Case
* Incorporate Many Facets/Customers
* Avoid “Shiny Rock” Syndrome

* Single Version of the Truth
« Standardize Structure and Calculation Methodology

Simplify Solutions (Reliability Tracking System -> PI AF)
« Reduce Work (“Jeff Reese” Excel Spreadsheet)

https://www.osisoft.com/presentations/building-the-case-for-asset-framework-at-international-paper/

2015

L}
—
© 2021 AVEVA Group plc and its subsidiaries. All rights reserved. —




Reliability Tracking System: A Brief History

* Program created in
2002 to track
downtime and
slowback

e Written in VB6 — ouch!

* Nightly MS Excel
Reporting

* 1 file per unit

INTERNATIONAL (/) PAPER
RTS Monthly Report Date 07120021 |
Downtime Mill
Summary Equipment
EQUIVALENT For Month Year-To-Date
DOWNTIME No. of Duration Equival. No.of Duration Equival.
Events (Hr) DT (%) Events (Hr) DT (%)
Slowback Mode 33 475 0.7% 241 11829 0.3%
Downtime Mode 0 0.0 0.0% 0 0.0 0.0%
Total 0.7% 0.3%
Availability (100 - Downtime %) [JRCE]OUR. 1[I RE 4824.0 100.0%
Avg. Time Between DT Events 0.0 hr 0.0 hr
Average Downtime Event Time 0.0 hr 0.0 hr
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Downtime Data Flow (2002-Present)
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Future Downtime Data Flow from 2015 Concept...

cess :

P
—
=
(@)
™

Pl AF

Specifica & Events

Event name Start time End time Duration Target.Average Value.Average
EF_RTS RT5-Testl 55 2014-09-12 06:50:00 12-5ep-14 06:50:00 40.00 45.67
EF_RTS RTS5-Testl 55 2014-09-16 06:20:00 16-5ep-14 06:20:00 16-Sep-14 06:31:000 O 0:11:00 40.00 27.75
EF_RTS RTS5-Testl 55 2014-09-16 06:50:00 16-5ep-14 06:50:00 16-Sep-14 11:22:00 0O 4:32:00 40.00 2.11
EF_RTS_RTS-Testl S5 2014-09-16 18:32:00 15-Sep-14 18:32:00 16-Sep-14 23:07:00 0 4:35:00 40.00 9.42
EF_RTS RTS-Testl 55 2014-09-16 23:11:00 16-5ep-14 23:11:00 16-Sep-14 23:32:00 0 0:21:00 40.00 26.70

AV=VA



2018 Project Scope

* Transition the RTS engine to PI-AF.

* Rewrite the engine to closely match results with a seamless transition.

RTS — Original Design

EASAPPSO1 f llllllllllllllllll

ACCESS IIIIIIIII
DB :

Grade Trigger
Dependent B .
Calcs Logic (PE)

Reliability _—
Incident DB

Oracle & RI RTS Copy Job H

Proficy
.EVT Point EQDT Reason Tree
Event Trigger Totalization Assignment

Mlllwew Excel Reporting

| |

| MTD &YTD Reason Tree B
Trends

| Summary Pareto |

| |

*"‘Connects as ComXClient
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2021 Project Transition

S5BaradeCheck

* February 2021 technical lead

TagvVal( ' 'SlowbackMaximumTag' ,GradeChecktime)

left the company. SBilow

Tagval( ' SlowbackMaximumTag®, *")

* Complex code with limited
documentation.

* Project was expanding to
replace another event tracking
tool.

LookFor

if (SheetBreak = true) then

if ('Sheetbreak Setup|Sheetbreak Tag' <> Prevwal{'Shestbreak Setup|Sheetbreask Tag', *')) then

]

else
parsetime("@1-Jan-2@18 B2:08:20")
else if (0ldIncident = 1 and GetIncident = @) then
if SlowbackMaxChange then
v
else
findLE( 'RateTag',"'*', '*-3@d", 'SlowbackMaximumTag' )
else if (0ldIncident = 2 and GetIncident = @) then
if ('Downtime Method' = "Indicator") then
v
else
findLE( 'RateTag',5tartTime, " *-3@d", 'DowntimeMaximumTag" )
else if (0ldIncident = @ and GetIncident = 1) then
if (SheetBreakEnd = true) then
v
else if (SlowbackIncrease = true or SlowbackMaxIncrease = true) then
parsetime("81-Jan-2018 B@:88:88")
else if (GradeNext > GradePrevious) then
.
else
findGE( 'RateTag',5tartTime, '*-38d", 'SlowbackMaximumTag"')
else if (0ldIncident = 2 and GetIncident = 1) then
if ('Downtime Method' = "Indicator") then
T
else
findGE( 'RateTag' ,5tartTime, '*-38d", 'DowntimeMaximumTag ')
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2021 Project Research

POTENTIAL CALCULATION IMPROVEMENTS POTENTIAL VISUALIZATION IMPROVEMENTS
* Array handling and operations in PI-AF analytics * PowerBl gaining traction within organization
* Event Frame Outputs to Pl tags * Pl Vision 2020 improvements
* Pl Integrator for Business Analytics improvements * Both products are mobile compatible

* Consolidation of calculation and evaluation engines to
one source

* Extensible through use of derived templates

e Conducted code reviews, and interviews with various product SME’s
* Took time to understand the various methods to calculate the desired outcomes

AV=VA



2021 Project Timeline

02/08 03/09 03/10 03/29 04/20
| | | | |
| 1 | | >
Alpha Version PM enhancements First Mill in Production
written over 2 days written with mill input
\ \ \ J
| Y |
Research Phase Development Phase Deployment Phase

Able to build initial version in 2 days due to power of Pl AF functions and analytics

Springfield mill was the initial pilot and the first mill to reach full production

Beta site of Cedar River was integral with vetting calculations and improvements

Subsequent site deployments have been very smooth thus far

AV=VA



RTS 2021 Design

| Memphis Bl Integrator/sQlL

RTS Database
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now holds
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Utilized most up-to-date
features within PI-AF such
as Arrays and Event Frame
Outputs.

Full form comments added
to coach users through each
step of the evaluation.

Analysis preview simplifies
troubleshooting.

Anmsis Evaluation Improves Sustainability

MEMPHIS-Sinusoid
General Child Elements  Attributes  Ports

Analyses Motification Rules  Version

Name:

ull ]

e B & & Name Backfilling
o = ftd 1-RateState v

® = fea 2-FilteredState (V]

H = fto 3-EquivalentDowntime v
®H = H  4-RTS-Event V]

Analysis Type:

1-RateState

Description:

Categories: RIS

# Expression Rollup

Event Frame Generation

SQC

Add a new variable

Mame Expression Value at Evaluatio  Value at Last Trigc  Output Attribute

/SCMT 10 mi 10 mi Map

v e 'stateChangeMinimumTime " i min e

/ 8/27/2021 4:20:33 | 8/27/2021 4:20:00 | Map

VEHTS ParseTime({Concat("* - ", 'StateChangeMinimumTime","m"}) 2 2 e

f it yi 7 Ma

vRate ‘RateTag" 63.747 63.747 Map

2 i 45 45 Map

vsBTriggsr ‘Limit-Slowback’ - .

vDTTrigger et e Do ma 15 15 Map

vRateArray ) [65.748, 63.747 | ) [86.974, 63.747 | Map
RecordedValues('RateTag" ,vSCMTS, " * ', "Interpolated™)

vStatedrray ) [NORMAL NO | [NORMAL, NO' | Map
MapData(vRateArray,If $val « 'Limit-Downtime' THEM "DOWN" ELSE IF $wval <

Evaluation Time: 8/27/2021 4:30:33 PM  Last Trigger Time: 8/27/2021 4:30:00 P

Scheduling: Event-Triggered (@) Periadic

Period: 00h 07m 00s Configure

AMMEASAS2T Version: 1/1/1970 12:00:00 AM, Revision 20

To access the values, use a one-based index.
For example, vStateArray{ 1] will reburn NORMAL

Total number of values: 3

Timestamp Value
8/27/2021 4:20:33 PM NCORMAL
8/27/2021 4:28:05 PM NORMAL

@ Connected to the Pl Analysis Service.

8/27/2021 4:30:33 PM NORMAL
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Event Frame Evaluation Improves Accuracy

Production Rate

T\

Slowback Limit

True Event Timespan | /

Legacy RTS Timaspan

'I_ RTS EQDT PE Evaluation Jifhe |_
LS FL

ot
L™ '
% #

* State Change Minimum Time 7

Ll

| AF RTS 2021 Event Frame Timespan i

| P
i AF RTS 2021 Calculation Timespan | '

B Cutputs at close

vActualStart

PaPseTime{Cnncat{EuentFramE{"StartTimE"j,"—“,'StatechangeﬁinimumTimE',“m"}j

vActualEnd

CWiE L ol T 1

C = Erd s e = 4+ = F o -

ent = o EE e “itate

- e — T
= LN LEINL LN

SLalES

vEventDuration

PaPseTime{Cﬂncat{EuentFrame{"EndTimE“i,"-",'StatechangEMinimumTime',"m”})

_________ ol

m

L4 1 L = P LR R B R

vProdDetEvent

Convert{Convert(Float(vActualEnd - wActualStart),"s"),"min"}

if TagVal({ 'RTS-State','*-38s') = "DOWN" then 188
else Taghvg('ProdDeficit-Rate',vActualStart, wvActualEnd)
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P| Vision Display Improved Understanding

Pl Vision simplified
troubleshoot by highlighting Memphis-Sinusoid

MEMPHIS-Sinusoid

state transitions.

Single display based on PI AF
Templates.

Automatically picks up any

new units added within Pl AF. o0 N —— Y oueien
Dramatically red uced ‘:-; RTE;-MEMPHI:—IE:r:?:EZid_QDEI-DE-ZI
development labor and i r
standardized consumption. Descrption Value

P o Rt sinusoid)

ks TargetRaie Missing-FITag-Cne

a2 Lirnit-Showback Missing-FITag-Large-Megatve

Limit-Downtime Missing-PITag-Large-Hegatie

[i] f M-

— L - - L
32212021 9:03:13 AM id 232021 B:03:13 AM
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RTS Troubleshooting — Data Overview

1) Unit Description &
Element Name

2)Current Unit State
Value

3) Configuration
Parameters

4)Rate Trend
5)State Trend

6) Current Metrics
7)Last Event Metrics

8)RTS Events in Time
Window

9) Input TagNames

Memphis-Sinusoid

MEMPHIS-Sinusoid

NORMAL Memphis False

91.0

Limit-Slowback

79

Event Name ' Duration

8/23/2021 12:52:00 PM
RTS-MEMPHIS-Sinusoid_2021-08-22
17:22:00

RTS-MEMPHIS-Sinusoid_2021-08-23
05:22:00

Descnption Value

-

TargetRate No Data

o

JJJJJJJJ 1 Limit-Downtime No Data

8/23/2021 12:52:00 PM



RTS Troubleshooting — Navigation Overview

1) Asset Navigation

Drop Down Q

2)Event Frame Pane
3) Event Frame Details

4)Display Timespan

Selector
5)Start Time Selector

6) End Time Selector

Events

B E B [ =0 & B H
E 8 i

\:\ Automatically refresh the list

RTS-MEMPHIS-Sinuseid_2021-08-23 05:22:00
8/23/2021 5:22:00 AM - 8/23/2021 10:59:00 AM

| RTS-MEMPHIS-Sinuscid_2021-08-22 17:22:00

ER Creale Evenis Table

Aftributes
RTS-MEMPHIS-Sinusoid_2021-08-23 05:22:00

O Edit Search Criteria

Configuration
Business: Corporate Office
i EQDT_VAR_ID

EquipmentDesc: Test
FilterDT: 0

Mill: Memphis

Mill-Abbr: M

A PU_ID

RTS-Version: 20210519

StateChangeMinimumTime: 10 min

[=] UnitDescription: Memphis-Sinusoid

Memphis-Sinusoid
MEMPHIS-Sinusoid

RTS-Troubleshooting-Test *  Asset | MEMPHIS-Sinusoid o

NORMAL | Memphis

Limit-Slowback

TP ST T T T

8/22/2021 1:11:22 PM

8/22/2021 1:11:22 PM

J

8232021 1:11:22 PM Event Name Y  Ouration

RTS-MEMPHIS-Sinusoid_2021-08-22
17:22:00

RTS-MEMPHIS-Sinusoid_2021-08-23
05:22:00

5h 37m

Description Value

s

TargetRate No Data

TR Limit-Downtime: No Data

8/23/2021 1:11:22 PM.



PowerBIl Data Visualization

Business < | Equipment UnitName

Reliability Tracking System (RTS) Al iy nilly JNa |«
Enterprise Overview

(Only functions after conversion to AF-RTS 2021)

* PowerBIl improved long
term trending, reporting

RTS-Event-Type RTS-Event- ProdDefict EQDT-Hrs EQDT (%) EventURL Count of RTS Event by Month
H Duration-Hrs _ Slowback
an d d ata consum pt lon. S Downtime 160222  100.00%  1,603.22 g e @ Bouniime @ Sioubeck
B January A 100.00% 46.13 L
. . . ElEbiuy 57 100.00%  260.57 5 o0
e Slicers allow for interactive = areh ] O R
. .. B May 68 100.00% 112.68 E
@ J 72 100.00% 16.72 5
data discovery by slicing s S 0L00% e
B Slowback 800270  885% 103270 21. S
@ J 1729028 620%  209.41 3
values by reason code or & Fobraey Torar a0 o ey
@ March 123002 14gas ' :
. . . @ April 1.020.94
comparing unit to unit or "y 12115 ol 2oliability Tracking System (RTS)
. . @ July 42943 6
mill to mill. sssso  ufll xoason Codes Breakdown

R1

* PowerBl links back the
facility RTS Event in PI O
Vision for further analysis

I
Powerhouse Other
0.08 0.01

RTS-Event- EQDT-Hrs ProdDeficit EQDT (%) LastR1 Last R2 LastR3 LastR4 First Comment
Duration-Hrs (%)

140.19 9.58 532 0.28% Winder Steam Grade change then sheet break causing mac
21.93 1.10 411 0.03% Paper Machine Runability Grade Change
12.54 0.53 337 0.02% Winder Grade Change Winder behind export rolis
13.02 247 6.94 0.07% Winder Grade Change Grade change then sheet break causing maching
2407 0.95 398 0.03% Powerhouse Steam In the process of making grade change when po
6863 453 6.57 0.13% Paper Machine Runability Grade Change
140.19 9.58 5.32 0.28% Winder Steam Grade change then sheet break causing mac!




Linﬂ’ower Bl to Pl Vision & Documentation

Power Bl hosts links to
each unit’s Pl Vision
display and the overall
support
documentation.

‘Versions’ tab was
included in the Power
Bl Report help keep all
units up-to-date.

Reliability Tracking System (RTS)

Current Versions of AF-RTS 2021

(Only functions after conversion to AF-RTS 2021)

Mill

MFG IT PIM MADR Mfg PIM Project Status Mill of the Future EHS ~ Tech & Mfg ~ Reliability ~ 75&&*&3\ this site

OSISoft PI - Reliability Tracking System (RTS)

Reliability Tracking System (RTS) Monitor - PI-AF 2021 Rewrite

AF-RTS 2021 is a system for comparing Rates against their Targets for a given Unit to determine Slowback or Downtime states by performing a rate comparison.
These production losses are expressed in AF-RTS 2021 as the traditional EQDT (time losses) as well the newly introduced metrics of Production Deficit (loss as a %).
In addition to this, a Machine Speed based Paper Machine specific version has been created to allow for this percentage loss to be applied against a secondary Tonnage Target to allow for speed related events to be translated to Lost Tonnage.

Other improvements include:

* A rewritten engine that utilizes the most advanced PI-AF function available: Arrays and Event Frame Outputs

* AP Vision Troubleshooting Page has been developed that allows users to see the configuration of each monitored unit as well as visualize the behavior of the RTS system as it evaluates the rates, targets and limits of the unit.
* A Power Bl display for consuming long-term RTS data in a new and empowering way. Allowing unit-to-unit comparison as well as the ability to slice data as the user sees fit.

* Updated support documentation, highlighting changes, core concepts and detailed code analyses: [} HERE

Reliability Tracking System (RTS)
Reason Codes Breakdown

DOWN

UnitDescription RTS-Version Pl Vision Link

B Cedar River

CR-PM1 PM1 Slowback 20210519
CR-PM2 PM2 Slowback 20210519

rprise RTS 2021 Power Bl report.

B Franklin

FR-F-Bleach F-Bleach 20210519
FR-K1 K1 20210519
FR-LK4 Lime Kiln 4 20210519
FR-RB6 RB6 20210519

FR-TGY 9TG 20210519
B Riegelwood
RW-BP3 Bleach Plant #3 20210519

B Springfield —
SP-PM2 PM2 Slowback 20210519 _AV — VA




Deployment Status and Plan (4 deployment teams)

(] Goal is to be fully converted to AF-RTS 2021 by End of Year 2021 and have all instances of RTS
Service Stopped

J Plan to finish remediation of any legacy RTS installation or Pl tags by end of Q4 2021

J Deployment is occurring in 4 parallel paths by region:

J

SO ) s ]
Region L

\

Lee Midwest
=3 L0 n
Parker Region
Todd West f ) ( ) .
Moore Region L RR ] L MA) L VA ) BG

~
J

J

Charles Pilots/ f ) ([ ) (
EBERC (0 ) () (o)) (o] )

Green = Production, Orange = Checkout, Yellow = Dev, Blue = Research; Purple = Not Started -AVEVA



Understand and Solve the Problem, Don’t Recreate the Solution

* By performing thoughtful research we were able to not only replace but
drastically improve an essential product in the IP application portfolio.

* It guaranteed the sustainability of the application by migrating to a relatively new platform that is
part of the strategic direction moving forward.

* It opened up access to the underlying code and should drastically broaden the supportability and
understanding of the application.

* It allowed for the modernization of how we interact with and consume the data, instead of just
updating the back end with another black box.
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Rick Smith

Internal IT Consultant

* International Paper

* Richard.SmithJr@ipaper.com

Charles Copeland

Internal IT Consultant

* International Paper

* Charles.Copeland@ipaper.com
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, whréh reflect our opinions only as of the date of this

) presentatlon

The Company shall not be obliged to disclose any revision to these forward- -looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
0 @avevagroup

ABOUT AVEVA

AVEVA, a global leader in industrial software, drives digital transformation for industrial organizations
managing complex operational processes. Through Performance Intelligence, AVEVA connects the
power of information and artificial intelligence (Al) with human insight, to enable faster and more
precise decision making, helping industries to boost operational delivery and sustainability. Our

. cloud-enabled data platform, combined with software that spans design, engineering and operations,
asset performance, monitoring and control solutions delivers proven business value and outcomes to
over 20,000 customers worldwide, supported'by the largest industrial software ecosystem, including
5,500 partners and 5,700 certified developers.:AVEVA is headquarteredin Cambridge, UK, with over
6,000 employees at 90 locations in more than 40 countries. For more details visit:

2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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http://www.aveva.com/

Tracking Downtime and Slowbacks

Challenge

* Enhance Reliability Tracking System
(RTS) to Provide Improved
Capability and Enterprise Reporting
While Replacing Obsolete
Technologies

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

Solution

* Deployed the latest AVEVA
Pl System technology including PI
AF, Pl Vision and PI Integrator for
Business Analytics to Improve
Reliability Tracking.

INTERNATIONAL @ PAPER

Benefits

* Enterprise Reporting Based Using PI
Integrator Based on Distributed Pl
AF Templates

* Simplified Troubleshooting

* Team Deployment Model Instead of
Single Person Support
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