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OPP - Optimization of Process Performance
o« Increase process stability
o« Reduce energy or chemical cost
o Debottleneck production, increasing total production
o Increase mill availability
o Fastresponse to move from area to area, or production to cost
© Keep existing savings in the long term

© Support to operation: in diagnostics, start-up, mill-balance

OPP Goals
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OPP - Optimization of Process Performance
OPP - references

OPP is a Service/Solution offered by ANDRITL

Fiberline
Paper/Dryer

Regional Specialist
Remote Support

i

Collaborative Network:
= Control Experience
» Automation Experience

= Maintenance Metris Platform
Experience = ANDRITZ
= Best practices Platform &
Database Methodology
= Continuous R&D ANDRITL
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OPP - references

Customer

1000
ton/year

[i‘; Customer A 2,330
E Customer B 1,758
E Customer C 485
EeJ CustomerD 1,100
E Customer E 1,300
E Customer F 1,125
L Customer G 1,490
E Customer H 455
;: Customer | 780
E Customer J 1,100
= Customer K 420
E Customer L 460
wf== Customer M 610
o Customer N 450
ES] Customer O 1,500
~— Customer P 500
“— CustomerQ 450
E Customer R 4,700
Pulp Paper Pulp/Paper

Start-up

2007
2010
2010
2011
2011
2011
2011
2012
2013
2013
2013
2014
2014
2014
2014
2015
2015
2015

Steel

OPP - Optimization of Process Performance

Customer

Customer S
Customer T
Customer U
Customer V

O[O o

Customer W
ANDRITZ P&P (Capital)
ANDRITZ P&P (Services)

ANDRITZ HYDRO
ANDRITZ METALS
ANDRITZ SEPARATION
Customer X

Customer Y
Customer Z
Customer AA
Customer AB
Customer AC
Customer AD

+5 by end of 2017
+116 by end of 2020

BRRRRRF

1000
ton/year

Start-up
1,950 2016
400 2016
700 2016
----- 2016
1,700 2016

730 2017
950 2017
2017
2017
2017
2017
2017
ANDRITL
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More than 150 million euros savings without capital investments

Typical Savings




SP due to variability

Chemical or energy savings

New set point

Variable

. . o Time
Production Capacity Specification

~

New production level

Production increase

\ Variability reduction

Production

Production target due to instability

Time

How OPP reaches
process performance




© Reduce process variability ¢ Fast start-up

© Debottlenecking © Mill balance
N 1r @ Avoid shutdown
:**mu Maximum Production Level / Day ............ using automatic
— ) S  Average Production Level /Day _————==iios : slowdown system
g _
= @ Mill balance
O |
2 © Production
T | ana
o stability
o |
® Equipment failure
prediction

0 ' 50 100 150 200 250 300 350

<90% (opportunity to improved) 90-91% (acceptable) 91-92% (target) >92% (excellent)

How OPP reaches
process performance




BUSINESS
INTELLIGENCE

DATA ANALYTICS

NOTIFIER

DAILY MANAGEMENT

OPERATOR
ASSISTANCE

SMART CONTROLS

SOFT SENSORS

REGULATORY
CONTROL

AUGMENTED
REALITY

ASSET MANAGEMENT

Strategy & Organization
Metris Platform

Management and technical KPls, dashboards,
balanced scorecard, project management tool, etc

Data mining, statistics, power spectral density, KPIs

OPP, SMS, e-mail, follow-up

Data historian, process displays

Tools for Log book, meetings, risk assessment, work permit

Start-up sequences, diagnostic systems,
root cause analysis, process specification check

Advanced Process Controls, Decision support, adaptative
setpoints, mill balance

Measurement validation, process diagnostics

Control loop tuning and assessment,
dead time compensators, feedforward, etc.

Real time data, diagnostic, procedures, remote support

Risk-based maintenance, predictive maintenance, condition

Monitoring, Valves, motors, analyzers, interlock bypass, etc.

LEVEL 4: MANAGERS

LEVEL 3: ENGINEERS
(OPERATIONS AND
MAINTENANCE)

LEVEL 2: OPERATORS
AND SHIFT SUPERVISOR /
CORDINATOR

LEVEL 1: FIELD
OPERATORS AND
MAINTENANCE TECHNICIAN




BUSINESS
INTELLIGENCE

DATA ANALYTICS

NOTIFIER

DAILY MANAGEMENT

OPERATOR
ASSISTANCE

SMART CONTROLS

SOFT SENSORS

REGULATORY
CONTROL

AUGMENTED
REALITY

ASSET MANAGEMENT

Strategy & Organization
Metris Platform

Management and technical KPls, dashboards,
balanced scorecard, project management tool, etc

Data mining, statistics, power spectral density, KPIs

OPP, SMS, e-mail, follow-up

Data historian, process displays

Tools for Log book, meetings, risk assessment, work permit

Start-up sequences, diagnostic systems,
root cause analysis, process specification check

Advanced Process Controls, Decision support, adaptative
setpoints, mill balance

Measurement validation, process diagnostics

Control loop tuning and assessment,
dead time compensators, feedforward, etc.

Real time data, diagnostic, procedures, remote support

Risk Based Maintenance, predictive maintenance, condition

Monitoring, Valves, motors, analyzers, interlock bypass, etc.
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Strategy & Organization
Metris OPP Platform

AUTONOMOUS OPERATIONS
MANAGEMENT PROCESS ASSET
OPTIMIZATION OPTIMIZATION OPTIMIZATION

| Business ; Process & Control

U inteligence .~ " Engineerng | | BN Systems

_____________ '~ Producton

A Quality Management || | “* Management | B2 Devices
.= Augmented Reality = Mill Balance

. Knowledge | i

™" Management | | L3 SmartControls
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MARKET STRATEGY

PRODUCTION
STRATEGY

PRODUCTION & COST
MANAGEMENT

SMART CONTROLS

REGULATORY
CONTROLS & SAFETY

RELIABILITY

Autonomous Operations
Decision levels

Maximize company results
Market x Budget analysis and definition of production strategy

Budget control
Speed, Economy, Balanced (It defines how mill balance should work)

Mill balance control
Start-up/Stop, Speed-up/Slow-down, Recipes (35 controls)

Control of complex variables
Kappa, Brightness, Moisture, Dry-solids, etc. (75-100 controls)

Control of simple variables and avoid interlocks
Flow, Temperature, etc. (1000 controls + 2000+ interlocks)

Equipment (some assets have their own controls)
Big assets, instruments, valves, motors, etc. (15,000+ devices)




How to achieve

Customer need

Autonomous Operations

it

How to improve it?

Equipment must be reliable

Instruments
Control Valves
On-off Valves
Motors
Variable Frequency Drives
Pumps

Smart Sensors

Soft Sensors

8§

Risk-based
Maintenance (RBM)

Prediction of failure and automatic
notification based on inpections.

Prediction of failure and
automatic notification based

on on-line data AR (Augmented Reality) can help. algorithm
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Autonomous Operations
How to achieve it

Basic loops must work at least
95% in auto mode, with minimum
IAE (Integral of Absolute Error)

Automatic diagnostics of Automatic diagnostics of Control loop monitoring
instruments and valves control loop performance and tuning

PID Tune

ing
O1ECA63CALCUDTFC4EIESTAD: 46 3ALVURA_DME2ALVURAT PMO1DC4A3DESLEO1DC 463 DESLEO1EC463C ALCUDTECA230PP45
Production - BleCLO2 F/ESTAGIGTATUS CONTRALVURA ENTRACARGA DOSAGCARGA DOSAGDOSAGEM CLOPH ESTAGIO AD

D1ECAB3ICALCLAE3CALCFTOSERIDT tAD/d
Production - Bleaching

PR (11 FC463ESTADR463FIC_OB5.MEAS LIMIN

£ CL0'2 F/ESTAGIO AD
463ALVUIRA_DO_OPP.PY Status

STATUS COMTROLE OPF - ALVURA DO

45IALVLIRATPY 350
ALVURA ENTRADA DO
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Choch Dot o2 1]
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Autonomous Operations
How to achieve it

Customer need How to improve it?

Automatic “Hacking” operator Eliminate not Review
Interlocks must be avoided slow-down actions and make it needed interlock
system automatically interlocks limits

Delay interlocks
when possible

B
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Alarm 20/2016 E:53:00 AM 50 % W |cezzapRanLTa5T TANQUE DE FILTRADOD, LLABS
Alarm 10/20/2016 £:53:00 AM 0% CB223DDW152:PI030 UMIDADE HIDRAULKCA20154 EMABLE
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Autonomous Operations
How to achieve it

Kev process variables must be Sophisticated control Specifications limits must Prediction of process
yp L P algorithms must be developed be reviewed based on best  problems and automatic
controled inside specifications . . S
and updated continuously operations days notification

BleachingdN G E | _
Advanced Process Control e sttt et qﬁf ’r_, .................................. .......................

--------------------------
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Autonomous Operations
How to achieve it

Customer need How to improve it?

Production rate and
chemical/energy consumption
must work must be always

Sophisticated control
algorithms must be
developed and updated

Benchmark with best productions

SEEO & Toeieiii el days and suggest possible

key equipment

optimized continuously

A Mt - It T - L et 2017 616522 - o

changes in the model automatically
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Autonomous Operations
How to achieve it

Customer need How to improve it?

How to deal with changes in raw Process model and recipes must be created for every scenario to make the process at its
material optimal level

Set2

A\ Wetris - Industrial 10T - User Interface 2017616922 - m] b4
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Autonomous Operations

How to achieve it

Customer need

Madules

BB e

% w B

How to deal when something goes
wrong, like an instrument failure
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-
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How to improve it?

Switch off part of the algorithm and give
instructions in how to proceed

Start-up sequence to start the process

quickly and in a standardized way

1)BBA 2310401 = AUTO
2)START BBA 2310301
3)LIC400 AUTD SP=
4)STC403 REMOTO
5)PIC407 AuTo sp= EFUdBAR
6)PDICA04 MAN= [EIUH%
7IHVIE8 = AUTO
8IHV401 = AuTO
9)START REPULPER 2109201
10)ESPERA PIC379> [FEE)BAR
11)START BBA 2309801
12)ESPERA HV371> [E[HRE%
13)nv371 Man= ERO] %
14)ESPERA F1369> FEREAL /s
15)BBA 2309601 = AUTO
16)START DDW 2309101
17)FIC373 AUTO- E{NelL /s
18)FIC375 AUTO=
19)51C959 nsmmmus
20)p1c364 Auto sp= [[FEERsAR
21)ABRE _HV392-HV393-HV394

HV395
22)REMOTO FIC36Q-FIC361

FIC362-FIC363
23)L1C348A AUTO SP= EEEER%
24)L1C381 AUTO SP= (UM%
25)Hv349 man = BN
26)uv347 AN = EIEx
27)START BBA 2310001
28)Hv359 man= [ELH%
29)ESPERA LIC348A< [M%
30)ESPERA LIC3488< [l
31)START RASTRILLO 2408901
32)INICIA SEQ FASE D2 NO
33)ESPERA BBA 2308201

EN SERVICIO

SEQ 2 - "FASE_D2" T

1)ABRE HVv3Z1

2)START MEZCLADOR 2408701
3)BBA 2308401 = AUTO
4)p1c317 Auto sp = [ BAR
5)HV268 = AUTO

S

[ 2F40D26 - PARTIDA AUTOMATICA DE BLANQUEO |

6)START BBA 2308201
7)LIc313 Auto sp= BRI %
8)PDIC314 MAN = VNON %
9)INICIA SEQ DDW D1
10)ABRE HV319
11)FIC318 REMOTO
12)FIC312 AUTO SP= JURPA%

sum s

1)START REPULPER 2107101
2)espera P1270> P BAR
3)START BBA 2307801
4)ESPERA HV272> (VIR
SIHV272 MAN= [E1HE%
6)ESPERA FI269- EEPEYL/S
7)BBA 2307601 = AUTO
8)START DDW 2307001
9)F1C274 AuTo sp= (ML /s
10)F1c276 AuTo SP= LML /s
11)START 2309901

12)SIC859 REMOTO
13)P1c264 AuTO sP= [[BEENsAR

14)REMOTO -FIC261
REEOTs-FIER8S "

15)P1C244 MaN= EINE%
16)L1c281 Auto sp= [E[NIE%
17)START BBA 2308001
18)Hv245 Man= LN %
19)BBA 2306601 = AUTO
20)ESPERA FI260>ELN /s
21)START 2306501
22)L1€239 AUTO sP= R %
23)pPp1c241 man= ENY%

24)INICIA SEQ FASE pl NO

__SEQ 4 - "FASE gﬂrm

1)START RASTRILLO 2406301
2)ABRE HV221

3)START MEZCLADOR 2406101
4)BBA 23058010 = AUTO
5)P1c217 auto SP= KRN AR
6)HVIBY = AUTO

7)START BBA 2305701
BILICZ13 AUTO SP= [ERER%
9)ppIc214 man = E{H]%

10)INICIA SEQ DOW EOP  NO
11)ABRE HV219

12)FIC218 REMOTO

13)F1c212 auto se=[EOERL /s

swarsae
1)START REPULPER 2104501
2)ESPERA PT102> FBE{]sAR
3)START BBA 2302901
4)ESPERA HV101> (e %
5)HVI0L Man= %
6)ESPERA FI098> EEN: /s
7)BBA 2305101 = AuTO
B)START DDW 2304401

9)F1c185 auto sp= E1UHW, /s
10)F1c187 AuTO SP= BN L /s
11)SIC759 REMOTO

12)P1c174 Auto sP= [FEERsAR

13)REMOTO FIC170-FIC171
FICI72-FIC173

14)nv151 man=  [EDD]
15)START RASTRILLO 2404001
16)PTC140 Man= ELHMY %
17)PDIC148 MAN= [EEH0] %
18)START BBA 2305401
19)START BBA 2304201

20)Hv136 MaN = FII%
21)Hv1i46 MaN = BLEO%
22175 MaN = PLE]%

23)EsPErA F1170> Bl0]L/s
24)esPERA FI171> B L/s
25)ESPERA ET172> [l /5
26)EsPERA FI173> Bl L/s
27)INICIA SEQ FASE EOP° NO

[ sea 6 “rast_cor |sumame
1)ABRE KV138A-KV13SE
KV138C—Kv138D
2)START DISTRIBUIDOR 2403901
3)START MEZCLADOR 2403801
4)BBA 2303501 = AuTO
5)START BBA 2303401
6)LIC120 AuTo sP= [EEIOJ %
7)Pp1c121 man= [ELHNS 5
8)INICIA seq oow DO NO
9)PIC124 AUTO SP= EEgBAR

10)HV079 = AUTO '—J
11)ABRE HVI19
12)ABRE HV117
13)FIC118 REMOTO
14)FIC116 REMOTO
15)FICL07 REMOTO
| SEQ 7 - "DDW DO"
1)START REPULPER 2102101
2)ESPERA F1098> EENL/s
3)BBA 2302501 = AuTO
4)START DDW 2302001
S)FIC083 AuTo sp= E{UHIIL/S
6)FIc085 AuTo sp= B L/S
7)S1C659 REMOTO
8)p1c074 auto sp= [EEENeAR
9)REMOTO FICO70-FICO71
FIC072-FICO73 :
10)START RASTRILLO 2401701
11)START BBA FILTRADO 2307901
12)PIc055 MAN = E[HERx
13)FIc057 man= FIEG%
14)START MEZCLADOR 2401601
15)INICIA SEQ TORRE NO
16)ESPERA BBA 2301101 EN SERVICIO
17)FICO70A REMOTO
18)RAMPA PRODUCCION
19)ABRE HVO51
20)FICO50 REMOTO
SEQ 8 - "TORRE A"
1)START UNID LUBR 2300301
2)START RASTRILLO TAC 2400301
3)START RASTRILLO 2400901
4)START BEA 2301101
5)BBA 2300701 = AUTO
B6)START BBA 2300601
7ypo1c018 man= EERY%
8)LIC037 Auto sp= [N %
9)PDICO4L MAN = [FITNO] %
10)ABRE HVO25
11)FIC024 REMOTO

|

STATEEDS
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Autonomous Operations
How to achieve it

Customer need How to improve it?

Team of experts to

How to reduce the time to repair Show contextual information Have a knowledge database support the mil

oo Claro BR 4G 6:47 PM B 75% W 4

X | Q Ddw (]

@OPP CHANNEL

Manuel Marchant
NEWS - a year
3 1

11/24/2014 10:54:28 AM - My week 47- 2014

1. Startup Production Slow down to DDW-Pre and
DDW-Pos they are working according to expected.

2.Meeting with the customer to show the results in
delignification area, they are very suprised with our
work and now they want to continue in Digester area.

3. Screen and logic for the Kappa control and pH
GEE one. Next week both instruments will

OHOFF VALVES CONTROLE

Controls Valves
“ Fraduction - Digamter Production - Deligndcaton Productan - Blaaching j ]
Template for contrel valves
1 4203 14039 1 4422 Leaks o Queiroz
I ] | l | Leaks © months
ol . A . o » 4
achine Boler rapon Cleanliness
1334 8 2029 2 1 84 5 | s i1 AM - Thermography for Ul!
| I | | | ind | was messing around in Amazon

o~ | — — Vibration W a section only with start-up
Produetion - Causicizing Production - Lim Kiin Prndustion - €02 Vibration
2850.4 270.4 898.3 Temperature st fits to us is a thermal camera, that MTI

| || | | | | Temperature Android or iOS phones.
e e - Pulp & Paper




Autonomous Operations
Results

Installation and tuning: Sep-Dec/16

KPI Baseline Goal Jan/17 Feb/17 Mar/17 Apr/17 May/17 Jun/17
Operational
e ) 91% | 94% | 903% | 94.1% | 93.7% | 90.5% | 93.3% 95.5
hour base
Variable Costs
(Consumption + 0% -10% -6,2% -10,9% | -10.5% -6.5% -9.7% -11%
Energy)
OPP controls
ON 0% 90% 65,1% 90% 95% 85% 96% 97%
(% of Time of)
Production  porore  Q1/2017 Q212017 Q312017
Records
Daily 5508
AL - (+1.6 %)
Monthly average
y g 4988 ) 504% 510%
(+1.1 %) (+2.3 %)
Quarter average oy 4814 4879 ANDRITLZ
(+2.5%) (+3.8 %) Pulp & Paper




ANDRITZ Capital Market Day 2017
OPP

Thanks!

Daniel Schuck
daniel.schuck@andritz.com

ANDRITL

Pulp & Paper



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22



