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Two technical challenges

Proficy \

Pl Server =2 | Data extractions

Multi — sources data infrastructure
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PULP MILL
4-5 hours

BLEACH PLANT
%
4-6 hours

MACHINE
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A highly lagged process flow
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CASE STUDY: elj NeviPags
Brownstock Washer Efficiency
* Problem — Low washing efficiency

— Vacuum drum washers operating at

more than two times original design

on hardwood

Washers
|

— Excessive carryover and high soda

loss result Pulp Mil
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PROBLEM:
Impact of poor brown washing

—High soda loss / soda makeup

—High bleach CIO2 & NaOH demand

—High BOD load to waste treatment

—Low evaporator steam economy

—Reduced recovery boiler steam

generation
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PROBLEM:

High filtrate conductivity
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Initial State

Hardwood #4
Filtrate
Conductivity

(primary metric)

Washer efficiency is
measured using filtrate
conductivity which is a
measure of soda loss
and a surrogate for
carryover to the bleach
plant
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PROJECT RESULTS

Initial State
Ill Baseline mmho
7/1/13 to 2/14/14 Final State

IIIII 30% Reduction

Comparison of before & after shows a ~30% reduction in hardwood filtrate conductivity
@ @OSIlsoftuUC | #UC2014 © Copyright 2014 OSlsoft, LLC.

2/1/13to 6/15/13
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PROJECT SAVINGS _J NewPage’

v" ClO2 & NaOH demand reduction
v’ Caustic makeup reduction

v Increased recovery boiler steam

+ generation
v Lower BOD load to waste water

‘ : treatment

Project Impact on Hardwood Bleach Sequence CIO2

6% Cost Reduction = Additional Savings

Improving brown washer efficiency has reduced organic carryover to the bleach plant
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Our Strategy
1. Use historical data to identify those key variables

that we can control that drive washing efficiency
2. Find their optimal settings

3. Implement the new settings

4. Asses the impact
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The Solution We Chose i) NewRags"

/Cloud based solutior“
on the top of current

data infrastructure br@ |nCUbe
1700 Pl tags

Brown washing + bleaching +
select digester tags
30-min time lagged averages

Escanaba Mill
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A New Approach to _] NewPage’
Process Optimization

Data Infrastructure Decision and Action Infrastructure

br@incube

OPINIONS
Gut feeling

DATA METRICS ANALYSIS INSIGHT ACTION

Structured ratio, counts, Can show influences Process or
based on
experiences
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information, trends; lead correlations, decision policy
but raw to confusion relationships making changes
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An easy and effective analysis

Classical way Efficient way

Looking for a root cause |dentifying operating
configurations that deliver
stable performance

1o P ?
| 1-JUNACCEPTABLE . '
S D f = ik ; s
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Easy to find key variables _] NewPage’
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“Hyperlift” for
Hardwood 15t Drop

S Leg Temperature
Hyperlift that shows the
P— dramatic impact of 15t drop

leg temp on soda loss

Lift OO

green = “good”, red = “bad”

Braincube can
automatically rank and sort
all potential model inputs

Nb. Points

23-T0188.4 | No.1 BSW Dropleg Temperature (DegF) Hypercubic analysis can be
used to rank models that
Node) conditions Linits Aty contain more than one
L0007 | OA L0 Ot € variable

O N

Ipleanvare Vashers - 10 win / Productivity / Washer Efficiency / 20131118 - Soda Loss < 45 - WD - rdt2

Others 9018
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An unexpected solution _] NewPage'

Job period from 7/27/13 13:00 to 10/2/13 12:00 H Model of Hardwood
4™ Conductivity
Rule definition = f (Drum Speeds)

i Sratistics
Variables itk Popultion ' prucence

mngact- | impacl Rule  Jab

Win B1.E7 15
w 2A-LO106.8 | NG, L VAT LEVEL
i) _36% 470 e Max L I

Min 50 Mex 78 Ay ¢ Illllll
D 16l 8357 :

Cutput variable B 23-Co0184.4 | #4 FILTRATE CONDUCTIVITY

Braincube indicated that
lowering brown washer
speed would improve
efficiency

M k] 2414

¥ » 23=L0137.8 | ND. 4 VAT LEVEL “: T0aT a4 i

]_ Min 70 Max 77 e + o Ag | 72774 T1AT3 I III ' J This is counterintuitive

on. |12 a3 -NEE — because vat consistency
Wi T0.0% 21.2 H

o | 23-L01088] NO. 2VAT LEVEL o TR | increases as the drum speed

= -0.89% 19 53 : 71612 FL803 | decreases

Min 70 Max 77 el l

Dev. 159 459 Rasnl Enzla

Win rol 183

Vat “level” here & throughout

I
© 23-L0107 8 | NO. 3 VAT LEVEL T ! o
C. aax 76 0% - ' : the presentation is drum
Min 70 Max 77 a 2 I
| PP Is. speed in percent

D 157 4482
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NewP 9
Brown Washer Model =] NewiFags

job period from 7/27/13 13:00 10 10/2/13 12:00 Statistical |y Model
Historic Operati
RULE POPULATION PRESEMCE RESULT LIFT IS orIC pera Ing
HW - Drum speeds N\ Performance
§
\
R 291 14 8.11 '|
ob duration : LT |
ctivation dats c % mMHO e /.-
Rule 5.} Action dim. Rule Out
1738 414 9.27 35%
w0 utp, Var, Statistics .
—fle b Presence Rule Job Braincube shows how
Nin | 328 14 variables we can control
Nu 1439 15.23 have affected past
Ag.  BLO7 s.101 performance
Dev. 218 242
w2k - hims 8 w0 When operating within the
14% 1% X goods 65 45 « ” o ..
rule” filtrate conductivity was

reduced by 11%

\ 4

OSlsoftt USERS CONFERENCE 2014 (® @OSlsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC.




=
D
-y
Q
o

to change our mind! ] NewPage*
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o | & Sl TR oot - Speed-Control
I R o “x N = , - '-,

g1 4 it > i3 ;-:'1-;' : TR S (Hardwood)
g |5

=

%_:a : Drum speed

e control was
=] introduced in July
o = fordrums 2,3 & 4

and, in August,
Ipleanware KPM - 30 wrin

&lobal conditions Linmits No. 1 drum was
Z3-UL41F | TPD CALC FILTERED 1700 to Dofiminy i

=41 1 L] [E)
SEATiETicE e 30 min He value  Out Zoom  Mindmesn Mool mim WH“ Davvimtion Madimn placed In Speed
Z3-L0106.8 | N0, 1 VAT LEVEL Z3-EO101.A | WeD WD SEL - [HWO] 0% OFER) 49T 0 = 15 7] 77.665 11.725  76.650 |
Mowing average 23-LO10G.8 | NO. 1 VAT LEVEL 23-EO101.A | HWD/SW0 SEL - [HWD] O OPEND 4387 500 69.748 B7.153 T7.679  6.007 78.271 contro

OSlsoftt USERS CONFERENCE 2014 (® @OSlsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC.

\ 4



A new stable situation

AT LEVEL 0% OFEM)

Better stability
Better performance

_] NewPage’

No. 1 Drum
Speed Stability
(Hardwood)

BEN BN BN BN S

Resulting
stabilization of
inputs
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CUSUM Chart - A real optimization =) NeviPags*

7 SETEY CUSUM Analysis of
g eA L ¢ eits .

g kR 4t Filtrate

HIE SR e S R $E L
PR ; Conductivity

and No.1 Vat Speed
(Hardwood)

» LA
SRS
L

ol NO. 1 VAT LEVEL 23-E0101 A | HWD/SWD SEL -

#4 FILTRATE CONDUCTIVITY 23-E0101 A | HWD/SWI

Date .
— CUSUM analysis
xcgis c:n‘:‘u‘:’nmn This Event 2013-09-22 T0 2013-10-15 - Water on Cond mater o shows Visua”y that
B-UI4IF | TP CALC FR.TEAED }/%x:.e%:«og’:gyz/um s hardwood 4t filtrate
ATIse =~ . - e T T .o _ug Joom Minime an e Deviat I
‘Smmaioi ;im‘ COMOUCTIVITY z)-(:io:'A | MWO/0 SEL -~ (D) ) Q4 0 2 0 53 A 9.951 2.066 COﬂdUCtIVIty tracks No.
Susum 23-CO184.4 | @4 FILTRATE CONOUCTIVITY 23-E0101.A | MWO/5W0 SEL - DIWO) (40) 284 0O -1.061 3395708 1874.421 1002621

3 =0 1 washer drum speed
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CUSUM Chart - Positive collateral affect _J] NewPage’
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Reduction in
Hardwood Bleach
Sequence CIO2

The 4t brown washer mat
consistency is not routinely
measured so the mass rate of
soda loss reduction is
unknown

CUSUM analysis shows that
SEQ CIlO2 has decreased with
No. 1 drum speed confirming
that carryover is reduced
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Bleaching cost reduction

Average 25-SEQCLO2 | Sequence CLO2 (CALC) (Ib/ton)
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ClO2 vs
No.1 Drum Speed
(hardwood sequence)

ClO2 reduced by...

6% HWD
3% SWD
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Extra bleaching cost reduction 1 NewPage'

¢ £ 2 Caustic consumption Hardwood

¢ g d needed for delignification | Sequence Caustic
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Other Braincube Value-Adds ] NewPage’

v Discovered and corrected a bark boiler O2 controller logic
problem

v Demonstrated excessive airflow in the lower furnace of our
power boiler contributes to the high flue gas temperature

v’ Verified combustion air temperature and liquor gun pressure
are primary drivers of recovery boiler CO emissions

v’ Created a utility plant efficiency metric for energy optimization

v’ Created dashboards for up-to-date comparisons of month over
month steam demands by header pressure to monitor steam &
energy use

v Evaluated the effectiveness of enzyme addition to brown pulp
storage
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New opportunities

G0 Met Steam to Process

01 02 a3 04

- Ipleanware Power House - 10win
G1dBal conditions  Limits
L7711 00:00 te 274714 14:08
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Seasonal 60#
Steam Heating
Demand

Total 60# Steam to
Process (klb/h) =
(Turbine 60# Steam +

05 (13 o7 08 Lk 10 11 12
Month

te Time
Statistics “:?I::: No wvalus Out zocs Minimus Maocisum  Averages  Deviation 60# PRV Steam +
Date Time - MHonth 162756 0 H

| 12 400# AUX Turbine
Average TO-G0% Net Stemm o Process (CALC) Date Time - Yewr - [2011] b)) 02 L}
Merage TO-608 Net Steam to Process (CALC) Date Time - Year - [2002) Gclb/hd 12 o Exhaust Steam - 60#
Average TO-G0# Net Steam to Process (OALC) Date Time - Yewr - [2013]) bshy A2 L] AUX Steam)
Awrage TO-60# Rat Stemm to Process CALC) Date Ties - Yewr - [2014] Ob/hy 2 1
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Drive smart, Drive "Green” |

Focus efforts on what
matters most !

Run|24h| 8h | 4h | 2h | 1h

minuie(s) 1o secona(s).

BrainTouch standardizes your best practices
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Architecture

On site
Server

NOW
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Automated Secu
File Transfer

[

| Exchange
Folder
Flat files

breincube

Pl Server

Proficy

Other Data

\&
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Automated Secure
Data Transfer
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Pl Cloud Connect - Publication

Create Publication %
[ » @
Data Source Publication Scope Publication Name

Select the type of the AF assets you wish to publish: |Select AF Elements E @ @

Browse your AF asset hierarchy to select the AF element that you want to publish

myFarams
4 NewPage-Escanaba ~  Data source:
4 100_PulpMil myAF-MAFDB
110_Digesters
120 BlowTanks Selected AF element to publish:
1 30_Kn otters WmyAFMAFDB\NewPage-Escanaba\100_PulpMill\140_Washers

140_Washers

200_BeachPlant
300_MachineRoom

"4
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Conclusions
1. With fewer resources, we need solutions that will deliver:

Effective analytical tools
Insight (not just data)

Rapid solution deployment
Sustained profitability
2. Braincube has been demonstrated to be such a solution

at the Escanaba mill
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We are
too busy

© Copyright 2014 OSlsoft, LLC.

"4

30



Dr. Roger Tembreull

Roger.Tembreull@NewPageCorp.com

Sr. Technical Engineer
NewPage Corp
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