Pl System and Bl, essential tools for
productivity in the paper industry

Jim Gavigan — Industrial Insight
Rick Smith — International Paper
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International Paper

* World’s Largest Pulp and Paper Company
* Founded 1898
* 55,000 Employees
« $21.7 Billion Net Sales (2017)

* OSIsoft Installed Base
« 37 Facilities (62 Pl Servers)

e US, Brazil, Canada, France, India, Poland, Russia

« 1.9+ Million PI Tags
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Challenge — Solution - Results

International Paper, like many companies in pulp and
paper, is facing a workforce turnover. Newer and

|NTERNAT|°NAL®PAPER better tools are required for the younger and less
experienced workforce.

Financial impact TBD, but can
attack problems that were hard
to get to before

Inordinate amount of time spent
pulling and shaping data instead of give more intelligence around large
acting upon what the data says datasets and real-time performance

Displays with modern techniques t

* Need to asses performance at a * Pl AF, PI Event Frames, PI Vision, + Machine Centerlining
glance PlI OLEDB Enterprise, Pl Integrator - Digester performance and steam
, 2 . for Business Analytics
* SME'’s retiring, new engineers usage
need different tools * Bl tools like Power Bl and Tableau « Sheet break re-thread

performance
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Batch Digester Performance
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What Is a Batch Digester?

L & é ) W2 ¥
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Business Problem

 We were actually looking at paper machine runnability when
we found that steam usage per cook was up and certain
digesters were performing worse — so, go where the data
leads you

* Multi-variate analysis picked up changes in digesters could
have been affecting paper machine runnability. Still looking at
some of these issues

* Found some issues that needed more investigation by mill
SME’s, including steam usage in the cooking process (may be
using more than in the past)

OSlsoft.
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First Things First

&t 0|E| MName Al Value |'I'|me Stamp
= Category: Configuration

5] & Crew |1 3/9/2018 1:00:45 PM
= (=] FadiityAbbr \ 1/1/1970 12:00:00 AM
= =] Line Name Pulp Mill 1/1/1970 12:00:00 AM
= =1 Process Cell Name Digesters 111970 12:00:00 AM
= =1 Prod Server 1/1/1970 12:00:00 AM
= =] Unit Name Dig-01 1/1/1970 12:00:00 AM

Fa | =1 volume 0ft3 1/1f1970 12:00:00 AM

= Category: Duration

=

| &7 scheduled Blow Time

3/9/2018 1:03:22.692 PM

Category: H Factor

g Be

&F Cook Grade

=

&7 HFactor-Actual

=

0 H FactorLower

=

&7 HFactor-Target (Unit)

=

0 H Factor-Upper

3/9/2018 1:07:37.723 PM

3/9/2018 1:07:52.692PM

3/9/2018 1:07:50.692 PM

3/9/2018 1:07:37.723PM

3/9/2018 1:07:35.723PM

3]

Category: Liquor

= Category: Loading

= &7 Alkal To Wood Ratio
5] & Black Liquor

= &F Chips

= & Liquor Valve

5] &7 White Liquor

3/9/2018 1:07:43.723PM

3/9/2018 1:07:42,723 PM

3/9/2018 1:07:42.723PM

3/9/2018 1:04:42.692PM

3/9/2018 1:07:43.723PM
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Pl Vision

Digester Status
Unit Name Crew  Phase
Dig-10 2

Species
COOK SOFT

Cook Grade Total Steam Lbs

H Factor
H Factor-Target (Unit)

H Factor-Actual H Factor-Upper
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A L
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Temperatures

L L L i}
&h 3172018 2:45:27 PM

Phase and Grade

L L J
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Valve Status

e
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Steam Status
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of Event Frames....
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Cook Grading Over 4 Years

Cook Grade by year

Unit Name / Cook Grade
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Machine Centerlining
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Business Problem

e Lots of turnover in the mill leading to poor runnability at a
particular mill

* “Old hands” who knew where to run the machine on different
grades are gone — much less experienced operators and
supervision

* How do we keep them “out of the ditch?”

* Engineering issues stem around the time it takes to pull data
to calculate targets and limits and keep them up to date and
to help when things aren’t running well

OSlsoft.
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What is Centerlining?

* Centerlining is the process ensuring that a paper machine uses
optimum parameters for all key variables of the machine on
every production/grade run. The steps include:

* Determine the variables that affect paper machine
performance (in an ideal world)

* Calculating targets and limits (specification and control
limits) by product/grade

* Ensure that the targets and limits are used for every
production/grade run

“) oSisoft.
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Current State For the Operator

» = = CHEMICAL ADDITIVES ALARMS
CURRENT GRADE: W

SETPOINT / TARGE’

_l

RECIPE TRACKING 03/06/ 18 21:30:17 Reel #
30.0
Quality Test Value
00 | o0 18 | 00 | 30 |ou63 1078 | 11.0 | 1584 | 1047 [1a210| 07 [o0 | &1 [, 629
19 50 818
00 | oo 09 | 46 | 0508|0803 | 13.8 | 2044 | 1067 |17630| 062 [ 80 | &3 lisy
18 -
. oo | 10 | 56 |0542 |os867 | 126 | 1901 | 1209 |15900 | 052 | 85 92 |50, 286
PLEASE CHECK GRADE RECIPE; SET POINTS AND PUMPS IN EVENT OF ALARM(s > “*™* i o
ALARMS HISTORY WORKSHEETS Mg‘?iy:s | &0
1-20.0
2223 DRAWS 2160 -
T T T T T T T -79.1
2225 2230 -
; . ; ; ; ' ' P
2220 86 |4e.3| 7.7 | 2.4 | 33 | 17 -19907] 41 % 53.6 -
L — 51.0
2231 8.1 -
¥ — 2.8
| | a7s -
[ ars o0
C E
| Gontgut: 17.4
. y Seipnt  Actual
53 |zw|zsa,z| szal | | | | | | | 21 | 18 | 7 | 19
454972 464.97
482 48167
297  296.81
| za Juee [ e T 20
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Re-imagining for the Operator Part 1

n__ﬂ
= =l Hi 25.03257389
= =1 HiHi 28,27519454
= El Lo 12,05859129
= =] Lolo 8.815070641
= =] Maximum 5000
= 7 Name Expression Value at Evaluation Value at Last Trigger Output Attribute
= =1 Minimum -500
vwInProduction '..|Machine In Production’ Down Down Map
= = i
=] Setpoint 13.5450 - e e
B R Tag Lookup pri15-H| vLasteradechangeTime ‘Last Grade Change Time' 3/5/20185:48:33 PM | 3/5/2018 54833 PM | Map
vReelStartTime 'Reel Start Time' 3/7/2018 6:57:00 AM 3/7/2018 6:57:00 AM | Map
v LoLimit "l |Lo® 36934 36.934 Map
v Hilimit "l |Hi" 37976 37.976 Map
v Mow "l ' 37436 37436 Map
v Grade Taghvg('..| ', "Last Grade Change Time', "*%) 37.308 37.308 Map
v Reel Taghvg('..| ', "Reel Start Time',’*") 37436 37436 Map
B if '..|Machine In Production’ = "In Production”
and v 7 © 7 Grade > '..| |La®
v InTolGrade |and v _ Grade < "..| |Hi® 0 0 In Tol - Grade
then 1
else @
if '..|Machine In Production’ = "In Production”
and v Reel > .. |Lo®
% -InTolReel and v . Reel < '] |G 0 0 In Tol - Reel
then 1
else @
OSlsoft.
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Re-imagining For th Operator Part 2

Percent Green Reel 60 % Percent Green Grade {0089

Reel Number: 19.00 Grade: .

Reel Duration (Minutes): 21 Grade Duration (Hours): 21.86

KPI Name Right Now

il A

8.0323 A on
TATIE N
10.643 Y. .7
18.397 L. 2=

é 7 OSisoft.
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Now, For the Engineers

A of Date

Mt Mame

Current Walue

Birtual Ve Target

Target valus

Spuarhilines

Date Picker

OooooOoooOooaon
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Now, For the Engineers

0Slsoft.

Grade

Percent Green

921.11

[ | 10 ‘ 1800 |
60 |
| | 9 ‘ ‘ 1600 |
55-‘I‘a‘ == | oo == |
40 7| || 1200 |
Grade Grade Grade
EventFrame Average of Percent Green Grade Average of Percent Green Reel

EF-GradeRun|

EF-GradeRun|
EF-GradeRunl
EF-GradeRunl|
EF-GradeRunl
EF-GradeRunl
EF-GradeRun|
EF-GradeRunl|
EF-GradeRunl
EF-GradeRunl|
EF-GradeRun|
EF-GradeRunl
EF-GradeRun|
EF-GradeRunl
EF-GradeRunl
EF-GradeRunl|
EF-GradeRunl|
Total

Break Count

2018-02-28 22:56:00.000
2018-03-11 01:28:00.000 |
2018-03-11 01:57:00.000
2018-03-11 03:27:00.000 |
2018-03-11 04:00:00.000
2018-03-11 04:33:00.000 |
2018-03-11 05:05:00.000
2018-03-11 05:38:00.000 |
2018-03-11 06:11:00.000
2018-03-11 06:43:00.000 |
2018-03-11 07:16:00.000
20718-03-11 07:49:00.000 |
.2018-03-11 08:22:00.000
2018-03-11 08:54:00.000 |
2018-03-11 09:27:00.000
2018-03-11 10:00:00.000 |
_2018-03-11 10:32:00.000

PlWorld san rrancisco 2018

100.00
100.00
80.00
80.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
97.78

60.00

80.00

80.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

80.00
100.00
100.00
100.00

60.00
.11

Grade
Select Al

Parent Event (Grade Run)

4 1

“ B EF-GradeRun
E EF-GradeRun
K EF-GradeRun
K EF-GradeRun
K& EF-GradeRun
K EF-GradeRun
B EF-GradeRun
K EF-GradeRun
K EF-GradeRun
K EF-GradeRun
K EF-GradeRun
K& EF-GradeRun
EZ EF-GradeRun
K& EF-GradeRun
K& EF-GradeRun
K EF-GradeRun
K EF-GradeRun
O eF-GradeRun

#OSlIsoftuUC  #PIWorld

.2018-03-11 01:29:00.000
2018-03-11 01:29:00.000
2018-03-11 01:57:00.000
2018-03-11 03:27:00.000
2018-03-11 04:00:00.000
2018-03-11 04:33:00.000
2018-03-11 05:05:00.000
2018-03-11 05:38:00.000
2018-03-11 06:11:00.000

2018-03-11
2018-03-11
2018-03-11
2018-03-11
2018-03-11
2018-03-11
2018-03-11
2018+03-11
2018-03-11

06:43:00.000
07:16:00.000
07:49:00.000
08:22:00.000
08:54:00.000
09:27:00.000
10:00:00.000
10:32:00.000
11:03:00.000
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Sheet Break Re-Thread
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Business Problem

* Mill wanted to understand how long the re-thread process
took after a sheet break (downtime event). Time =SS
* Bycrew
* By grade

* Engineer who wanted to solve this pulled lots of data and
wrote logic to capture events in Excel/Minitab

* Not a scalable solution for ongoing performance and analysis
* Engineer transferred to a new role after the initial analysis

OSlsoft.
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Lots of Analytics — Real Time and Post Process

toe Tepremncr Vetur ot Buahunto  Vinhor ot Lait Trgr  Ouipt Astnibute
Virertiresst lratout ‘Bresk Plrat Out” NO BREA NOBREAK Wy
i1 *re 10 0wk Flrat oY)
L ('Brenk Flrge D' ")
L T Tl o
AresitartTioe thes **
eloe Sodutpot()
A Provvail 'Brask Flest O ,°*') < peLaat
W e tart e ) ‘.,va. C'Branh Plost OV, "*7) o "0 SREAx” - <
hes '* —
alse Modutpen() Mame Expression Value at Evaluatio  Value at Last Trigc  Output Attribute
{'Sreck first
'e..:: ,.,:: y vBreakSignal ‘Break First Out’ NO BREAK NOBREAK  |Map -
Bresk #lrse
Plrse vLastBreakEndTime PrevVal('Break End Time',Prevevent('Break End Time','*")) 3/6/2018 10:31:05 | 3/6/2018 10:31:05 | Last Break Break End Time
et Endaeato if Badval('Break Duration') then NoOutput() else
Nroak: Pisrek BreskDuration if "Break F1rl‘st Out® = I:IO ?REAK and PrevVal('Break First Out’, _ _ Break Duration For Analytics
ond then Tagval('Break Duration')
P else NoOutput()
i if Badval('Wet End Wash Up Time') then NoOutput() else
if "Wet End Wash Up Time® > @
' 1 | vietEndwashUpTime and 'Break First Out' = "NO BREAK" and PrevVal('Break First Out' - - Wet End Wash Up Time For Analytics
ol 00t ((Tagval( "IN Press Spenid’, J 2
sTareatisgires sesingain ond Bresd Pirit ORA* € ™ : then TagWal('Wet End Wash Up Time')
) 0 else NoOutput()
1 if Badval('Threading Presses and Main Section Time') then NoOutpu
ATrreadingSizedrensinaiiter Break Flret Out” « “Bresh ¢~ if "Threading Presses and Main Section Time' > @
- > 0.5 vThreadPressMainsectTime and 'Break First Out' = "NO BREAK™ and PrevVal('Break First OQut’, - - Threading Presses and Main Section Time For Analytics
| Brask Pirat On “Sreeh o° then TagVal('Threading Presses and Main Section Time")
rat Out” = “S¢
VI natlagtalitacinsteel -~ » 290 =lse NoOutput()
ol > 2% if BadVal( Threading Size Press and After Section Time®) then NoQ
| I (Chenek Plest DA © "N MALAL" ¢ . i if ‘Threading Size Press and After Section Time' > @ . . .
) ond Provvall Breek Plrst D Yo |vThreadSizePressafterTime and 'Break First Out' = "NO BREAK™ and PrevVal('Break First OQut’, - - Threading Size Press and After Section Time For Analytics
I At Laeting thee Tisetal ‘Net tnd Wosh W', 'Bresk 4 then TagVal('Threading Size Press and After Section Time')
; - else NoOutput()
if Badval( 'Threading Calender Stack and Reel Time') then NoOutput
if "Threading Calender Stack and Reel Time® > @
vThreadCalStackReelTime and 'Break First Out' = "NO BREAK" and PrewVal('Break First Out', - - Threading Calender Stack and Reel Time For Analytics
then TagWVal('Threading Calender Stack and Reel Time')
else NoOutput()
if not HasChanged('Wet End Wash Up Time For Analytics','1-1")
V¥TDAvgketEndashUp then @ 35201 35201 YTD Average - Wet End Wash Up Time
else TagMean('Wet End Wash Up Time For Analytics®,'1-1°,°*")
f/the not Haschanged() exp ion ¢ s t rt o year
p— "~ if not HasChanged('Threading Presses and Main Section Time For An 27042 27042 VTD Moeorncne Theoodio De el BAoin Coctinn Tom, bl
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Pl Vision — For Real-Time Analysis

Machine Information

NO BREAK False False

False

/4 000
0 42001

Reel Speed
3,719.1 f/min

Current/Most Recent Break Status
W22 19%

Target: 45

YV -100%

Target: 15

3/9/2018 6:33:49.083008 PM

3/9/2018 7:08:49.85701 PM
VYV -100%

Target: 15
A 9.85%
Target: 10

W -35.15%
3.24 Target 5

Previous Break Status

3r.7

10.3

9.33

598

2.17

Vi6.11%

Target: 45

3/9/2018 1:56:34.332001 PM

Wa1.13%

Target: 15

3/9/2018 2:34:19.228012 PM
War.78%

Target: 15
Ws0.24%
Target: 10

W -5663%
Target: 5

Month to Date Stats
WV 385%

43.3 Target: 45

W20.49%

11.9 Target 15
A2278%

Target 15

A3118%

Target 10

W -36.06%
Target: 5
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Year to Date Stats

53.8

33

A +196%

Target: 45

A11987%
Target: 15

A7931%

Target: 15

A +100.19%
Target: 10

A655%

Target: 5
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Power

Break Duration

45.61

Wet End Wash Up

18.75

Presses and Main

2205

Size Press and After

17.30

Cal Stack and Reel

9.75

S s /Y~ /A
Bl and the PI Integrator for BA

Break Duration by Month
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Target 15
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x
Line Graphs Bar Charts by Crew
0Slsoft.
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Summary

* New additions to the workforce requiring different tools and
faster analysis

* Need more context around limits (Red/Yellow/Green)

* Interactive displays in Pl Vision and Bl tools —top level should
be simple and should tell a story. Draw the audience’s eye to
what you need them to see. Drill down into detail as needed

* AF, Analytics, and Event Frames give us context we need

* Pl Integrator for Business Analytics great tool to replace large
data pulls and to refresh Bl reports is invaluable

") OSlsoft.
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Design Tips

* Be cognizant of your audience(s) — could be 3-4 “customers” of
your solution. Build the right tool for the right audience

e Strategic use of color and empty space in visuals — draw
attention to the story you are trying to tell — start at the top left
of the page — our eye is naturally drawn there

* Boxes around groupings in displays as appropriate

* Use limits (AF attribute traits)

* Understand Analytics best practices (triggering, error checking,
use of variables, etc.)

* Work with SME’s to validate everything you do

OSlsoft.
PlWOrId SAN FRANCISCO 2018 #OSIsoftUC  #PIWorld  ©2018 OSisoft, LLC 27



Co-Presenters
—
« Jim Gavigan
* jgavigan@industrialinsightinc.com
* President and Founder
* Industrial Insight

* Rick Smith

* Richard.SmithJr@ipaper.com
* Process Information Manager
* International Paper

P
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Questions

Please wait for the
microphone before asking
your guestions =

State your :
name & company

§'ﬂ 0Slsoft.
PI WOI’|C| SAN FRANCISCO 2018

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

_ Ao iore
* View the latest agenda and create your own

* Meet and connect with other attendees

search OSISOFT in the app store
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Merci iﬁﬂl iﬁﬂl
Danke

Cnacunbo Gracias
i Thank You
ZAFSEL| T} HOHES
Grazie Obrigado

Challenge: How much time are your people spending pulling and shaping
data? Isn’t there a better use of their time?
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