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'About “Sun Chemical”

* Chemical Industry

« Sun Chemical is world's largest producer of
printing inks and pigments.
» Leading provider of materials to
— packaging
— publication
— coatings
— plastics
— cosmetics
— and other industrial market:

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



About “Sun Chemical”

 Annual sales over $3.5 billion
* more than 10,000 employees
e > 210 locations In 63 countries

Europe
c§m§mes North America
Asia 16
co6m'p]mes ’apa4"_8 companies
Customer needs: Afric6a companies
 Improving performance = s
* Improving reliability

The DIC Group comprises 210 companies in 63 countries. October 2009)

* ontime delivery
e consistent product quality

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



Business Challenge / problem addressed

Create an energy model for the plant that
can be used for budgets and set baselines.

Performance

Real Time Information — Currency of the New Decade



Tasks

— Use real time data for the model

* Energy was measured weekly by manual meter
readings.

 Where and when is our energy used?

— Display and report energy usage
» Create dashboards
* Create reports

— Support Six Sigma energy projects
« Analyze data for projects
« Measure projects results (control plan)

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Challenge/problem detalils

Map utility resources and measure
automatically and/or set up a better way to

manual entry the data.
Analyze data and verify.

Real Time Information — Currency of the New Decade



Solution

Utilities:
« Electricity: data from PowerLogic through
SMS3000 OPC server to PI
« Gas: Flow meters in Pl and manual readings

« Steam: boiler house steam production and flow
meters in Pl

some manual meter readings
« Water: pump house and flow meters in Pl
more manual meter readings

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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n-house development

Pi Energy & UL

141242010 17:02:13 Ak

Fefresh Gri I

1A12/2000 11:02:15 Ak

RCH | FiTag D escription Source E:ﬁg Date RC Last “alue
8523 |MUS0_Energy _MeterEODET .2 Flusher 1 Kk S5 3000:06FL310. kTt ExaH 1122010 B:00:00 &b 99.21541
8524 | MUS0_Energy _MeterEODET .2 Fluzher & Kk ShAS3000:06FL350. kTt ExaH 1122010 6:00:00 &b u}

8585 | MUSO_Ernergy_MMeterEOOGZ Flush MCCH SMS kA H 1092009 12:00:00 &k 5476
8586 | MUSO_Ernergy_MMeterEOOG3 Flush MCC2 SMS ExwH 1092009 12:00:00 &k FEa4
8587 | MUSO_E nergy_kMeter EO0GA Flush FMLCC3 SMS EaawH 1092009 12:00:00 &k 5945
8528 | MUSO_Ernergy_MMeterEODGS. 1 Flush MICC4 SMS2000: 06 CCO04 KW T EawH 1A12/20710 6:00:00 Abq 1eg
8583 |MUSO _Ernergy MeterEDDE4. 2 Flusher 3 Ewah SMS3000:06FL330 kMWwTH ErwH 1A12/20710 B:00:00 Abd 223.4947
8530 |MUS0_Energy MeterEOOE4.3 Flusher 2 Kauh S5 3000:06FL320. kTt EraH 1/12/2010 6:00:00 &b 153.3804
8531 |MUS0_Ernergy MeterEOOEL. 4 Fluzher & Kk S5 3000:06FL360. kTt ExaH 1122010 B:00:00 &b u}
8533 | MUS0_Energy _MeterEQOGE Sub Station East kAN ExaH 1092009 12:00:00 Ak 510
8534 | MUSO_Energy _MeterEQOET Sub Station West bAAM ExaH 10/9/2009 12:00:00 &k 1060
8556 | FMUSO_Ernergy_MMeterEOO7FO Lift Station kwh (AR kA H 1092009 12:00:00 &k 180310
8598 | MUSO_Erergy_MeterEOO72 Adrmin Lab Electric: kAM ExwH 1092009 12:00:00 &k 287739
8620 |FUSO_E nergy_keter: EO0090 Red Strike SMS3000:02MDP00T kX TH EaawH 1/12/20710 6:00:00 Abq 4180.738
8642 | MUSO_Ernergy_MMeterEDT032 &Z0 Tatal Electric SHMS2000:02DP00T . k3w TH EawH 1A12/20710 6:00:00 Abq 10635.93
8643 | MUSO_Ernergy MeterEOT04 azZ0 MCC SMS3000:03CCO0T KW T ErwH 1A12/20710 B:00:00 Abd 2583.97
8644 | MUS0_Energy MeterEO10S AZ0 MCC2 S5 300003 CCO02 KA T EraH 1/12/2010 6:00:00 &b 3E33.27E
8645 |MUS0_Ernergy MeterEO10E AZ0 MCC2 SkAS3000:03CCO03 KA T ExaH 1122010 B:00:00 &b 170.7561
8105 | MUS0_Ernergy_Meter GO002 H“F Space Heat kAN CCF 1092009 12:00:00 Ak E33983
8575 | MUSO_Energy_Meter: GOOEO Intermedium Building Gas PLC CCF 1092009 12:00:00 Ak 5E942
8597 | MUS0_Energy_MeterGOOF1 Admin Lab Gas (AR CCF 1092009 12:00:00 &k BEF22
8593 | MUS0_Erergy_MeterGOOF3 Fed Process Gas kAM CCF 1092009 12:00:00 &k 39653
8600 | MUSO_Energy_Meter:GOOF4 Toner Space Heat Gas AN CCF 10/9/2003 12:00:00 Ak 5394
86071 | MUSO_Energy_Meter:GOO7S Flush Space Heat Gas kAM CCF 1092003 12:00:00 204 38846
8654 |MUS0_Energy MeterGO116.2 Eoiler 3 Gas MUSO_005 2126 002 YEL_DRYR:00FIT 703301 CCF 1/12/2010 6:00:00 &b 13294604
8657 |MUS0_Energy MeterGO117.2 Eoiler 2 Gas MUSO_005_ 2126 002 YEL_DRYR:00FIT 702301 CCF 1/12/2010 6:00:00 &b u}
SEE0 | MUS0_Energy MeterG0O113.2 Eoiler 1 Gas FMUSO_005_ 2126 002 YEL_DRYR:00FIT 701301 CCF 1122010 B:00:00 &b 2035481
9288 | MUS0_Ernergy_Meter GOS00 Spinflagh Diver 1 Gas Consumnption MUSO_SPIMFLSHT:FITEOE01 CCF 1122010 B:00:00 &b 0.6042573
9289 | MUSO0_Ernergy_Meter: GOS0 Spinflash Drver 2 Gas Consumption MUSO_SPIMFLSHZ:FITE1E01 CCF 11272010 B:00:00 &b 0.BE4E53
9290 | MUS0_Ernergy_MeterGOS02 Beldryer Gas consumption MUSO0_005_ vEL_DRYR:FAIT_E2057 CCF 1/12/2010 B:00:00 Abd 9432 0206
8106 | FMUSO_Erergy_MMeter: 500331 “ellowe C Line wash Tank Steam PLC LBS 1092009 12:00:00 &k 117653
8107 | FMUSO_Erergy_Meter 500332 “ellove B Line Wwash Tank Steam MUSO0_068_000_071_UTILITY_BULET:FAI_B3260 LBS 1/12/20710 6:00:00 Abq 3224324
2108 | MUSO_Erergy_Meter 50033232 ellove & Line Wwash Tank Steam MUSO_062 000_071_UTILITY_BULKET:FQI_B83160 LBS 1A12/20710 6:00:00 Abq 5218.41
8109 | rMUSO_Ernergy MeterS0033.4 Fed C Line wWash Tark Steam MUSO_068_2800_086_HWF_RED:FE_2353 LES 1A12/20710 B:00:00 Abd E3204.13
8118 |MUS0_Energy Meter: 50033 HWFF Space Heat Steam teter FQI ... | MAN LES 10/9/2009 12:00:00 Ak 1.9459E5E+07
124 | bALISO Freran bdatar SO047 1 Ead B lin o T ol Sheam =Tl =) 1092009 12 0000 Skd =1l

Connection to Pi still open
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Electricity

A dashboard that reflects how electricity is billed.

« A contracted usage for the site: 4 Mega Watts peak
demand.

« Peak hours from 7 am to 11 pm on weekdays.
« A monthly and annual demand peak based upon
15 minutes and hourly averages and calculations.

Real Time Information — Currency of the New Decade



Power dashboard

Real time data on the power dashboard in Pl Processbook

[Tatal Plant Power Last 24 Hours

F A0 P LIYWETL § FANIHIENRLALLY 1DDDH 1

Total Plant Power 4873 KWV e
Monthly Demand Peak 5871 kW |
Annual Demand Peak 5944 kW
Running Average (Hr) 4943 kW |-

i 0
on peak = 1 [1/B2010 1:55:06.839 P~ 500 days 1112010 1:54:22.082 PM

Main Plant HVF Plant
Power 1162 kW Power 3039 kW

o0 = k) ke Mmoo o0 e 00 60

Main Plant Power Last 24 Hours HF Plant Power Last 24 Hours
MW . MW |

S000 —— B000 ]| ——
4000 —— 4 Flataral n n &!ﬁh ' — 4
elxnnl = EE00 1 L :—
E—— — | o l 1
STl p— ' p—
wininml e 2 ] — 2

.ﬂ.. p— 1:nn p——
SR TR DB, = — -
(] — ] —
1/6/2010 1:55:06.87 PM 5.00 days 1/11/2010 1:54:22.082 P 1/6/2010 1:55:06.87 P 5.00 days 1/11/2010 1:54:22.082 PM

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Plant usages

Break down of the plant usages by department or entity.

Flusher 1 O kW

Flusher 2 0 kWY

Flusher 3 O kW

Flusher 5 0 kWY

Flusher & [ 0 kY

Flush MCC4 | | 7 kv

Taner [ 489 K]
AZO [ BN ]

Tetrazo B ] otkw
I8 L [sokw

TkW

489 kW

484 kW

153 kW

Real Time Information — Currency of the New Decade
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Red

Blue

Ltilities

Transformer 1
MCC 28
MCC 22
Chiller

hACC 20

Transformer 2
WCC 3
MCC 4
MCC 5
MCC 2
MCC B
WGC 7

Transformer 3
WCC 24
WCC 25
MCC 11
WCC 19
MGG 12
WCC 8

| 287 kW

| 397 kW

| 642 kW

| 565 kW

836 KWW
31 kY
340 KWW

83 kWY

TE4 KW
109 Ky
135 K
104 Ky
31 kY
340 KW

1081 kKW
131 Ky
182 Ky
216 KW
156 Ky
274 KW

Transformer 4
MCC 25
MCC 27
WCC 30

T-30

WCC 18

© Copyright 2010, OSlsoft LLC. All rights reserved.
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Real time monitoring

Real time energy monitor calculates extra cost

ISun Chemical Power Supply Monitor

FO00 k3 1 "= on pgak" 8000 S000) kWY G000 kWY §000 K

' ul]

&000

- #4000 kWY
rol "= on peak”
i+ Mo Sarnple

50004 i

il

B

L =y L] U
=i J

oo L

Hoon |

pry |0 "1=onpaak’ 0 0k [ 1 L

11072010 2:03:59 PM

® Minirmurm kW for WOLVERINE

o Flag for 1 HR filtered Wolverine Power

+Wnlvering Max

< Site Total Power

u Wlonthly Maximum YWolvering

O Running average since the beginning of the hour

& Maonth Maximum for Site Dermand 1 HR YWaolverine Power

24.00 hours

11172010 2:03:59 PM

Real Time Information — Currency of the New Decade

Max: 5870.9 Current: 4669.9

This month Extra Cost $12161

© Copyright 2010, OSlsoft LLC. All rights reserved.
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-4000
1871

$6.50
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kW
kW

$12,161
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Gas
New project : landfill gas in the area available.

Pl data was used to calculate how much gas we
used and how much we could replace with landfill

gas to save money.

— Landfill gas not used by our neighbor would be
available to Sun Chemical.

— Savings in cheaper gas and no transportation
costs.

— 1 Boiler was converted to consume landfill gas. /
o

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Overview of Steam System

Main Plant Major Valves
Display in Development

Malnplant

226308 Lbs /24 Hr

Steam |
T30 Lo/ HF
294592 Lbs 124 Hr

—

117 2 PSI

2.7 PRI

Boler 1 Baler 2

G083 SCF M

0 SCFH

Lawdfll Gas
o SCF

107581 SCF

Landfll Gas
408 STFM
14 P51

Hatural Gas 1
q

0 STFH
201725 SCF 24 Hour

Feed water
3.2 GFRM
9558 Lbe { Hour

47353 Lbs /24 Hour

LQEIIil

2|

@ Lbe / Hr

Main Plant

HBoler 3
O SCFH

157 SCF
iL13L SCF

Load
[1]

1. Landfill Gas only supplies boiler 1 (Green line)
2. Natural Gas supplies all 3 boilers (Yellow line)

LawdTllGas Report

Real Time Information — Currency of the New Decade
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Landfill Gas

Landfill Zas MMBTU Todays kage
Landfill Zas MMBTU “vesterdays zage
Landfill Zas MMBTU Total kage

Landdfill

=37 SCFM

s1opsl |

"!’1Lff1!lﬁVl€dblIrxsl\t

Dail October 2009
o al y usage Landfill gas Landfill gas counter| Matural gas
=8 Chart 1 271182 SCF 50217 hibiBTL 109000 SCF
2 32EE262 SCF 50954 hibiBTL 118159 SCF
2 5148599 SCF 51159 MWBTL 0 SCF
4 2TEFT4 SCF 51452 hibiBTL 0 SCF
5 205239 SCF 515492 hibdBTL GrE30 SCF
5 419033 SCF 51707 hibdBTL 122511 SCF
E
o7 .4 hibkdBTU g
124.2 MBTU [ Estimated calculation) g
S518156.1 MWBTL a0
11
Steam 1=
o ) st q e 11037 Pl -
Minimum of 5.0 psi —_— ra1s77 LM 4y
15
=]
100.00 % 7
1=
15.231 F5I = 15.20 P 5| 19
S || (I 11 = -
S350 SCF M G383 SCF M
Boiler load: 95.7 % 21
Shutdown: Mot Active it flome IETE.O AT hd =
I i s L =
2
Inlet LF & Pressure 25
a1
4 27
=]
T :
16,2 PSl e =
I EEEEE—— 24
26.0 SCF hd ]
Neighbor Plant 463 BTWSCF | Total 2.114850SCF 980 MWMBTU 230273 SCF
C < = Decade © Copyrig 010, OSlso A e ed




Improvements realized

Optimizing boiler house operations:
— Major steam leaks were identified and repaired.
— Boller 2 was shutdown.

— Reduced pressure on boiler 3 to minimize natural gas
usage.

— Increased the allowable steam header pressure on boller
1 to maximize landfill gas.

— Requested a 2 psi pressure increase from the county.

— Increased allowable load on the landfill gas boiler from
60% to 80% to maximize usage of landfill gas.

— Adjusted controls on boller 1 to keep boliler running
during low landfill gas conditions.

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



Gas: savings report

h January February March April May June July August September |October  November December Totals
“Nymes; 5514 5274 4516
Boiler 1 SCFLFG 11518065 13106100 425785 a a a a a 1} 1} 0 a 25349952 25349952 61.5%
Boiler 1 hMBTU 5597 2403 191 a a a a a 1} 1} 0 a 11196
Boiler 1 Mat Gas 4364515 4572997 145414 a a a a a 1} 1} 0 a 9056230 155535580 35.5%
Boiler 2 Mat Gas S0 1] 1] 1] 1] 1] 1] 1] 1} 1} 0 1]
Boiler 3 Mat Gas 3546331 3159639 91330 1] 1] 1] 1] 1] 1} 1} 0 1] E797300
Boiler 1 Eq "% LFG a7.5% 95.9% 58.9% SCFLFGEy | 1267497598 44.4%
AIETU Eq "% LFG 42.8% 45.9% 47.0% Mat Gas 155535580 55.6%
Mot Gas 555 93,087 47 601 1,363 1] 1] 1] 1] 1] 1} 1} 0 1] 102,051
Landfill 5% b 18,672 16,545 533 1] 1] 1] 1] 1] 1} 1} 0 1] 35,950
Total Gas 55 71,960 64,146 1,596 1] 1] 1] 1] 1] 1} 1} 0 1] 138001 138,001
Saving $5% b 13,666 11,981 386 1] 1] 1] 1] 1] 1} 1} 0 1] 26,033
T Savings $55 b 4030 3894 137 o o o o o o o 0 o 5,061
Morthly Savings‘ 17696 15873 523 a a a a a a a 0 a
YTD Savings 17696 33971 34094 34094 34094 34094 34094 34094 34094 34094 34094 34094
Boiler 1 Boiler 1 Projectec h
SCF LFG Ctr MWMBTU Saving SCFLFG  Cir MMBTL
1Mizon 107483 2024 7776 [u] 7589 13946 33 i
12200 109936 2076 GE797 [u] 126 -23591 54 LFG Usage n BTU Eq
13200 113260 2130 §6903 [u] 5588  -230.03 38
15402010 171932 2153 G3673 a 8180 -109.74 g2
152010 343241 2270 66739 a 54469 -25.493 166
182010 413521 2436 160942 a 94519 4.39 196
1Fiz010 4345911 2633 114635 [u] 108619 1361 205
Gas Usage 2010
90,000 q
o5sCcF
LFG Eq
@ Nat Gas
mNatural Gas
T S N B B S S a4
T T T T T T T T f
4 5 [ 7 3 a 10 19 12

Month
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Steam

Steam Is measured when produced in the boller
house and some reports (for one department)
exist that calculate the usage of steam per
batch.

Using less steam can be accomplished by:
* Fixing steam leaks

« Knowledge of the process and reduce
usage.

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



* Process Optimization is key to save more.

« Better scheduling by improving FPY and
cycle times.

« Higher FPY by removing variation and
waste.

* High quality and happy customers

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.
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Pl ProcessTemplates Project

Providing our customers quality, service and
iInnovation is our Quality Statement.

Exele Pl Process Templates Project
 Chartered in 2009

* Improve the First Pass Yield in strike
department.

Real Time Information — Currency of the New Decade



Before Pl ProcessTemplates

« Using PI software for about 10 years.
* Abundance of data and history.
 Difficult to analyze and time consuming .

* Reactive approach to investigating process
upsets.

« Arear view mirror of what happened.

Real Time Information — Currency of the New Decade



After Pl ProcessTemplates

« Building on our event history (P| Batch)

* Builds a “visual roadmap” of a process by
displaying upper and lower control limits from
historical data.

« Shows where the process is versus where the
process is supposed to be.

« Critical to Quality parameters such as pH,
temperature, transfer rates, etc...

Real Time Information — Currency of the New Decade
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Benefits of Pl ProcessTemplates

6 to 9 Critical-To-Quality parameters for each of
over 70 codes made in the department were
“templated”.

A visual roadmap of the expected process makes
analysis timely and easy.

Batches are reviewed with operators upon
completion. This interaction is critical to learning
every day what does and what doesn’'t make our
processes work.

Potential process upsets are alarmed in real time;
therefore decisions can be made in real time. A
proactive approach to avoiding process upsets.

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved



Defining events for ProcessTemplates

Template limits applied during “events”

 PI-Batch support
« SubBatch and tag expression filters

 ExpressionEkEvents
« Event definition using PI tag expressions
« Dynamic: event start/end times determined real-time

* Flexible: event start and end times can be changed
after the event completes

« Non-batch customer support
 Batch customers have new event tool

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



Batch View and Trends

i PI ProcessBook - [Batch Example™]

— =1 =]

”% File | Edit W“ew Insert Tools Draw Arrange wWindow Help ;Iilill

e @ tme 2| vn (9 | EO 0w @(R|[[[had NOT O O b #0020 S E 8 & || Frandskiadn

®~ B‘!H

3|

—_—

-6 -5 -2 -1 hours 1 5
- Completed < Recently Completed = Running

TA1/2010 3:23:02.95201 Phi - 1122070 3:32:058. 452017 A0 TA02070 1:03:11.075 Ph - 11062010 2:45:02.015 PR 152010 2:01:16.515 Ph - 152010 6:18:47 1015 Ak

1402010 10:57:31 93701 Ph1 - 1112010 9:55:41 93701 AR 1482010 6:34: 4501501 Ak - 152010 4:50:42.01501 P 1/5/2010 B:25:47 593 Ak - 152010 7:19:30 56201 P
—— “wasusOSE5004MUSO DCS0112:03TIC40112. P

GerverTime S [& MCEM[ o [
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Template creation

More than 1100 templates running

Building

2= PI ProcessTemplate Manager - [4Y444B0 COUPLER RATE T3321]

a template from batch/event data or expression events.

ProcessTemplate Manager  for PI ProcessTermplates

wersion: 2.1.4

—
=
EXELE Information
Swstems, Inc.

Edit local template [4744480 COUPLER RATE T3321] [ dsave || sevess.. ]| Dinew |
Ewerts For template calculabion
w (&) Template Events (used in kemplate calculation) ~ Counkt: &
[ ) Analysis Events {not used in template calculation) Total Court: & O Counk: 0

# Ewent bype

UnitfEvent

BatchID

Product

Start {mmiddlyy)

End (rm/ddfyy)

Length {mind

#viol

Buc A

More -

1 i
z UnitBatch 4SUN CHEMICALYMUSKEGOM,AZO, SolutionTanks\03T321 CHDEDOEE A%44480TP 05/16{09 14:37:34 05/16/09 21:55:53 5.00
3 UnitBatch 4SUN CHEMICALYMUSKEGOM,AZO, SolutionTanks\03T321 CHOEDOBA A%44480TP 05/16{09 01:47:54 05/16/09 14:32:51 5.00
4 UnitBatch 4SUN CHEMICALYMUSKEGOM,AZOY SolutionTanksy03T321 CHDEDDED A%44480TP 05/13{09 09:30:32 05/13/09 14:24:35 5.00 B
5 UnitBatch 4SUN CHEMICALYMUSKEGOM,AZO, SolutionTanksy03T321 CHDEDDO? 4¥44480TP 05/12/09 21:27:06 05/13/09 01:59:48 5.00
~le UnitBatch SUN CHEMICALIMUSKEGOMUAZO SolutionTanks 03 T321 CHDEDOOS 4¥44480TP 05/12/09 09:33:06 05/12/09 15:30:54 5.00 oy
< | >
Template settings [ Rebuild template | [3<. clear template | Template values... |
General _Filters | Calc Method
Fo————— undock | Cursor 2 Trend Options -
& Tag (¥} ws, Time (%) () Tag (¥} s, Tag (X)
T 60 second sample
PIServer: asusDS65004
Tagjalias search preference 34
&) Tag Search () Unitfalias Query
(Unit cache exists) [ 33594
(¥ Template measurement tag/alias: a3
[MusD_prsn11zinawisz1o6. Py (]
32.5
32
z
Tag sampling interval: sec 5 315 ]
5]
[ stepped template § 1
5
< 305
=
&
2 =0
=
g
2 295
294
28.5]
25
275
27
0 1 2 3 5
(18-May-03 14:35:54)  Minutes  (15-May-09 14:40:54)

W B e GO
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Real-time Templates in ProcessBook

‘ hain Menu

REAL TIME ALARMS

T1421 ALARMS CURRENT

PRODUCT 0272147

BLINKING RED EQUALS

LOT CHJDKO009B

GREEN EQUALS IN

Real Time Information — Currency of the New Decade
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TZ Weight 485.355% - 442pHw Temperture 97.74 °C
TZ Rundown Rate Couple pH Couple Termp
(35000 ®542 52 [10 44924 B0 40457
130000 < Errar ] QErmor | 0 O Error
* Error +Errar +Ermor
& Error @ & Errar : A [l | & Emor
B0272147 s WMO272147 ll'?" - ?' E: — ﬁ: 7 mO272147
OCHIDKOD9B OCHJDKOD9E 130 OCHJDKDD2B
& Error A Error A Errar
& Error AErTor k20 A Emor
+ Error +Errar + Error
&
2 [ = - .
Coupler Rundosn Rate Aftertreatrment pH Aftertreatment TE'ITIp
35000 #8083.3 14 44229 100 @74 821
lz0000 o Errar i O Errar O Emor
+Error # Error # Error
R23000 & Error i > Error < Error
o m 0272147 A m0272147 m 0272147
O CHIDKDD9E OCHIDKD0SB 77 8 OCHJOKDO2E
15000 A Error ' A Error
4 4 Error H2. A Emor
10000 _\*:‘ a +Error | e
S000 - I
0 5 5
g - o |
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Continuous Improvement Examples

* pH specification range : 10.7 to 10.8.
« The control system struggled to maintain the pH.

* ProcessTemplates highlighted an opportunity
« decrease wasted raw materials

« decrease wasted time associated with repeated over
corrections.

« Historically, this code suffered from poor quality.

(see next slide)
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Automated process controlling pH
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40 minutes I Spec range of 10.7 to 10.8
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Tight upper & lower spec limit ranges — Process Capability
» Waste in Time (~40 minutes)
| « Waste in Raw materials
* Increase in salts, more washing in presses, water treatment
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« Most important — variation affecting Quality!
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Continuous Improvement Examples

[Tank 3412 pH Profile 371
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Continuous Improvement Examples

379DLU T3 ICNG 3411 Temp Coupling
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Continuous Improvement Examples

Volume control at the end of a batch
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Continuous Improvement Examples

needs to be added
over 20 minutes

. . was added over 5
; minutes

Does this affect anything?

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.
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Continuous Improvement Examples

[I.
Guess which batch had the out of control add?
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Continuous Improvement Examples

[FE000

fs000

Chemist monitoring Templates, called operator, asked
him to check the rate setting.

Operator called back, said he mistyped

the rate accidentally, thanked the chemist, and then
reset the rate to the correct setting.
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Template Storage and Retrieval
Templates are primarily static data

Challenge: configuration retrieval times
*Over 1200 Monitors
*Over 1400 Templates (Changes Daily)
*Real-time monitoring:
« Startup time (reading templates) monitor
« Check for configuration changes
Clients (ProcessBook):
« Startup: load of configuration information into
DataSets
 ProcessBook display open: retrieval of template
limits into displays

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



Template Storage and Retrieval

Results
« Real-time monitoring:
 Reduced startup time
« Check for configuration changes (sub-second)

« Clients (ProcessBook).
« Startup: load of configuration information into
DataSets (3X improvement)
 ProcessBook display open: retrieval of template
limits into displays (15X improvement)
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What’s next?

« Continued improvements in strike department
« Detailed custom templates for specific codes
* Process Capability improvements

* Next process?
* More departments are waiting.
« Our High Volume Plant
* Other uses
* Mechanical Integrity / Calibration Analysis

* Energy consumption
« HSE alarming

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



OSlsoft Software and Services

* Pl System with 15000 tags

* Using PI Processbook, Batch Generator
and BatchView, Datalink, Pl Manual
Logger, SQC, PISDK, PIOLEDB, PIODBC

Real Time Information — Currency of the New Decade
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Partner Software and Services

Exele PI-Process Templates

EXE |-|_—||E Information Systems, Inc.

Cost effective solutions for the process industries
585 # 385 » 0740 (USA)

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al righis reserved.



ce R EeEMm101 £F1001€0

PI System Architecture

« Two separate control networks:

Mainplant controls:
« DCS communicating = OPC to PI
* Fix32 SCADA nodes

High Volume controls:
* Fix32 SCADA nodes
« SMS3000 OPC = Power Logic

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved



Tangible Benefits

 FPY improvement
— Goal for 2009 was to improve 20% on FPY

e 2008 FPY was 96.27%
e Goal for 2009 was 97.02%

* Result was 97.25% or improvement of 26.14% !

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.
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Tangible/Intangible Benefits

What does this mean?

* 0.98% higher FPY

« Example: If 20 million pounds are made this is
196,000 pounds more FPY

« Example: If the cost would be for example $1 per
pound this would be $196K ( considering non FPY
Is waste) or $0.3 rework cost per pound would be
$58.8K
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Future plans at Sun Chemical

* Muskegon site

— Expand PI templates usage from the strike department to all
processes.

— Generate process optimization projects by identifying process
capability opportunities

— Lay the ground work of Standard Work by displaying desired
batch profiles.

« Conclusion:

— PI Process Templates implements SPC on a batch process.

— We make consistent quality each and every time.

— Impact on product quality

— Impact on the growth of our people and process knowledge for
years to come.
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