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Industrial markets poised for massive value migration

A $4 - 11 trillion digital opportunity by 2025

Economic impact of most significant technologies

]
9 @ Mobile internet -

2  Automation of knowled 52-6.7
© 3 ok ‘T

(4] &% Cloud technology

O % nternet of Things 39-111

3.7-10.8

e - Advanced robotics

$ trillions annually

Level of R —
Digitalization -

Media IcT

Finance & Insurance

Pulp and Paper Retail

Automotive / Discrete

Utilities

Food & Beverage Chemicals
Mining & Metals 0il & Gas
: J Rail & Road Logistics
o / *Marine
Agriculture  Bulldings Time
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Why a new way of working?

CAPEX - based productivity levers are exhausted. Collaboration is the step to
next level productivity.

Step 1: Automate Step 2: Centralize Step 3: Collaborate

+X% by connecting

experts and data
(OPEX investment)

+X% by centralizing
and ERP

(CAPEX investment)

productivity baseline
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Collaborative Production Management for P&P
Umbrella for ABB field instruments

Q Cloud based services

Collaborative Production Management Extended Automation
cpmPlus for P&P « System 800xA DCS System
= * QCS Quality Control System
* WIS Web Inspection System
’ — - * L&W Laboratory Systems and Devices

mmﬂalﬁm

Electrical and
Drive Systems

Field
Instrumentation
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Unlocking the ABB potential in digital
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ABB Ability™: Pulp and Paper digital solutions

Open access,
intelligent cloud

Energy Manager

Order Management |

Pulp Mill Process |

Production Planning J

Paper Machine

‘ Decision Support ]

1

|

Vapor, Recovery,
Soot, Lime, Caust

Electrification |
Integration controls |

HV/MV Electrification

Transformer,
_ Switchgear, Relays |

_? New end-to-end
Plant; @ X digital solutions
enterpr,‘se @ e
_____ Solutions ‘Systemsto
"""""" 3 6 . Master process
Automation Systems i //)/céntrol
________________ ):}'r» ///, Kg )
____________ B N SN
Device Closing the loo
>and sensors with cgnnectedp
%K____d_e_v_ige_s _________

Cook, Wash, Oxygen,

Bleach

PM Drives(PMC800)
Controls

LV Drives and Motors

Automation and
Instrumentation

|

Production
Management ]
Paper Machine
Analytics

PM (MMD) Wet End & |
_ Dry End Optimization |

Optimization | | Process Optimization |
Liquor Line(OPT800) Fiber Line(OPT800)
____ Optimization Optimization

Refiner, Blending, Wet |
_End,, MMD, AGC, MCD

Process Controls
~ DCS, QCs

Pulp &Paper Product |

QCS, WIS, Lab '
Equipment i
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c?omPIus Order Management o
Agility through full integration

Key Features:

L
E..._..l': v : F n:ﬁq-m\wnrunwn ]-*nm:.:] —
- Order entry = BE—=F = e E = =:
L N i [EN—y e A .
- Capacity and warehouse level o = R = e =

checks

e T e O o |

- Order confirmation, invoicing and - —
complaint handling

Sates Plan Type P Sakei Pan Year 2015 Balrs Plarm Month 1

- Automatically generates order
confirmations, sales documents,

conf 2
invoices etc. i l-_. =

Key Customer Values:

- Complete integration with other

Limarery HAVET MW ALY JRVLBD  JOIEAE  JMLEd  MOF  OILEE  IRER  JOTRAD | WEEAY  JOTRND niai
cpmPlus products offer full visibility - T
to planning, production, delivery, " sl wl al = s & s = ; C 'ﬁ
warehousing and delivery planning e e s woaw e w wom o ww
& eliminates need for data T o T ————
exchange interfaces
. . ope Prodict [&TEEN o 1 2 3 4 -3
- Capacity check & profitability - e —
checks for the sales personnel R0ED THERALD wow0| s saw msam
HW-WEsD ITHERALD
HIALWRES THERALD 52500 550,00 550,00 57500 £50.00
W age 52500 64042 60,03 658,604 T334
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c?omPIus Order Management

Order Entry

Enter sales office
and customer and
default data is
updated
automatically

Order line display

Order items are
selected from ready
made lists with
default values

ATP = available to
promise
CTP = capacity to
promise
ATP/CTP allow to see

HMATYT + H () N e« = i o
Order Header
M Trading Type Customer order
A [mm %] Currency EUR
Payment term 30 days net
SANOMA Sanoma WSOY Priceday Ordered date
0. Invoicing point Mill delivery
Contact Invoice level Delivery Note
Consignee SANOMAVR Sanoma WSOY Varkauden paino Delivery term @
End user Country FINLAND
Order ltems
Item Product Article R/S |Width Dia/Len CofPa Tons Pkg Price [ ton
[
Order ltem
Order item 1] st |or /or| [EIN Sheets Tissue |Pallet Bale
Type CM ~ FIS F v Core :mj Standard core 76 m
Rall/Sheet R Class A Make to D Diameter
Product BK-G0O60 Diameter 1250 1225 -|1275
Article BK-GD60R2 g Length 10979 10541 - 11426
Size 1300 x 1250 Rolls/package 1 min 1| [] Target
Sales name MF uncoated mechanical paper 52 gsm - Raoll weight 856 Maximum |ﬂ[
Ordered | [ - llel | Midderol Maxedge | . | %
Ord. net-net | 18] 1< I Wrapping code w2 Neutral Wrap
Orderedunts | T . Packing type
2

Sales Status

Metric/imperial

Issued after
Order date
Created
Confirmed
Updated

PM Exmill

rid
11

,Loi‘ Pulp and Paper

@ Ordered
™M
]
12/04/2017 15:25
(!
12/04/2017 15:25
Order Remarks

Delivery

Iy
1

Delivery | Labeling 'Pric_e | Misc

demo

demo

PM |pM1 | [] Fixed Wireside 0
Fin. Mach pM1  v| []| Fixed Tolerance NOR ~
Ordered 6 v [] o 0 -0
Delivery [71 v ATP
RFL I/ TP
[ Exmin 1S i
Closing e | i
Release i1
Quota group v
cmfnlﬂl‘ 3""3:& Escﬂan(\el

available stock,
production capacity

©ABB
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sch
Fle Edt Psameters Schedde Opiize Disby Graphs Oplons Window Help

D[RS &[B(@] & =[=|=[>-¢] == —[=[~Ble0 5== ikl O [

c?omPIus Production Planning
Optimized production plans

Key Features:

Scheduling tool:

- Used for production scheduling

- Automatic or manual block scheduling

- Capacity tools, simulation possibility, production time calculations
etc.

60 -—H_‘J_ﬁ__'_‘—ﬂ_,f‘—l_hr" L~
£

0
19/07 21/07 23/07 25/07 27/07 29/07 31/07 02108 D4/08 D6/08 0B/B
s =i

]

Sched.:3/3 | Line: 3 Block: 51110 Rurc 510718 Grade: 7275 [Last change: 118095 [Oders: 185

Trimming tool:

- Trimming tool is used to create optimised production runs at
winders & 50% less trim waste compared to manual trimming E
ERRRERRRE EEENNE
Re-trimming tool: - 89“2“3)“3”))5’1”5)’1“) SL:)),D % e | e e W
- In a case of quality defect re-trimming tool can be used to remove T I I I s s O ISV I R
quality defect with minimum amount of waste. - 1:28 “}n%,?;),J?nj,gn)ff% % H e g |
Key Customer Values:
1N 1 : : o« .
- Minimizes delays and deviations from ordered quantities e e o
- Minimizes grade change costs and trim losses in all production mominin 7 oD Em ED BN
phases Tmrmrmomos v
- Minimizes inventories, maximizes value of production T T,

- Multimill planning and optimisation, Profitable to Promise tool
(searches most economic mill to produce)
- Cost function shows economic impact of schedule change



cpmPlus Production Planning
Scheduling tool

Status of planned
orders and
availability of
production blocks

Color-coded blocks
indicate free
capacity, over
production, late
orders etc.

Run schedule of
papermachine
displayed in color-
coded blocks

Status of each
planned orders

Uplanned orders
waiting to be
scheduled

File Edit Parameters Schedule Optimize Display Graphs Options Window

Dle|ala) &[n ® o =

|

Help

A= @] =l=] DBt &

o[22 [ RS |

%0“5‘ Pulp and Paper

] Block Schedule - PM1 =|[=]x]
Nbr Net Met Net Tu | We | Th Fr Sa Su | Mo | Tu | We | Th Fr Sa | Su | Mo Tu | We | Th Fr Sa Su Mo
Block  Type Ru Res  |Prod  Plan. |Prod  |Free |Quota |St|S|[17/01]18/01|19/01|20/01|21/01|22/01|23/01 | 24/01 | 25/01 | 26/01| 27/01 | 28/01 | 29/01 | 30/01 | 31/01|01/02 | 02/02 | 03/02 | 04/02 | 05702 | 06/02
10489 BKGRE 5 00 1144 462 985 462 00S 1l -
1004 I 5 00 261 3335 128 2618 5000 S 1« -l
10044 PRESS6 8 12300 3159 7987 2624 4657 00U 14 -
10427 BK.GRE O 9681 1463 4947 774 _ 5439 00U 1la -
10641 3 4261 00 404 00 3857 5000 U 2| >
10476 PRESSG._ 3 3245 00 1740 00 1505 4000 U 2|l -
WEBK-HNK 0 4000 0.0 0.0 00 4000 2350/S 2
10638 BK-GRE = 2 5374 00 1136 00 4229 00U 2« -
11201 BKREDY| 0 7300 00 0.0 00 7300 00U 2 =
@ G = T e 5
B Run Schedule - PM1 / 10427 [=]=]x]
Nor Net Net Left/ Th Fr Sa Su Mo Tu We
Run Product GSM |Reel P Or Res  |Prod  Plan._ |Prod  |Free |St|Dd 19/01 20/01 21/01 22101 23/01 24/01 25/01
180186 BK-G0S0 60.0 5 477 256 450 00 4681 | ~
180173 BK-GDGO 60.0 3 605 202 606 192 400 | - U
BK-G060 60.0 5 545 438 520 46 471 A |a [
BK-G060 60.0 5 2090, 667 1928, 535 1455 - 1= -
BK-G0GO 60.0 e a 00 316 00 356T | I E
04 BK-G060 60.0 1 251 00 200 00 2037 | |
180215 BK-GOGOD 60.0 1 50 0.0 3.0 0.0 46T »
973036 BK-G060 60.0 6 1257 00 1257 00 00U | »
975202 BK-G060 60.0 1 29.0 00 290 00 00U |a G
< i >
) Unplanned Orders - PM1 [=]/=]pe |=][=][x]
‘ | Previous ‘ ‘
Order Wid. Len. Consignee | Destination Product GSM_|Reel |P | Ordered |Planned | Closi Ex-Mill_ Time Article Pool St
0002080683-4 1082 Newsweek  USMOUNTAIN BK-G0G0 60.0 18.0 18.0 17104117 IE n
0002080684-1 1140 Newsweek — USMOUNTAIN BK-GOG0 60.0 75 75 08/11/15 27/02/16 BK-GOBOR o
0002080684-2 1016 Newsweek  USMOUNTAIN BK-G060 60.0 45 45 11/06/16 o]
0002080688-3 B850 Sanoma WS- AUADELAI  BK-GDGO 60.0 10.0 15 31/01/16 A
0002080690-1 1300 Sandffia WS SANOMAVR  BK-G060 60.0 100 100 20/02/16 o
0002080690-2 1200 Sanoma WS SANOMAVR _ BK-G060 60.0 20.0 20.0 20/02/16 o]
| 00020808804 BKGOBO 600 | 00 00 opwe Q] E
00020808905 1300 Sanoma WS SANOMAVR  BK-GD6O 60.0 20 20 20/02/18 [¢)
|mon Sanoma WS FIVARKAU BK-GOGO 60.0 247 247 12/09/16 O = 5
Sched.: 1/16 "Machine: PM1 Block: 10427 Run: 180186 Product: BK-GOE0 Sum: 113 /294817 t Sel: 1/100¢t JLast change: 0 i [Orders: 324



c?omPIus Production Planning
Trimming tool

Jumbo roll trimming
plan per
customer/sheet size
etc.

Trim loss per
percentage, money
or tons is indicated

,';;PPSITIim [AutoCut) - Sgroupl.RUN
File Edit Parameters DOptimize Display ‘'window Help

D[S (= S[6e[%] % [Eal@ =@ == % T &0 BEF =] 2 2

& Winder Palterns M=l E3|| & Deviation =] E3
Deviation Amounts - + Len/
Pat Sets Tidch Pattern Positions Ref Width Trim Dev 6 0 & Dian
920 ) 920} sz0 | szo Y szo ) szo | szo N 1 14z0 11 -l o 1150
2 z 2 z z 2 z z 9z0 &7 1 ] 1150
sz0 't 9zo} szn | ez0t szo | szp | 9z0 @ 1500 10 0 1150
z s o 0 7
3 3 3 3 3 3 3 4 1060 ] 720
1500 1420 1420 1420 % 1020 5 10z ozl 1 I 700
3 s o 0 7
3 7 7 7 5 & 920 1l& 3 [} £40
4z0 1420 1og0 ) 1020 10Z0) 540 ? 7z0 1 :I looo
4 lls0 I 0O 78
1 1 4 13 El 1420 15 1 :I looo
4z0 1320 13z0 40 | 9401 240 8 670 a 2z0
& lls0 I 0O 78
1 g g 2 2 El 1320 2 a 2z0
1ozoh 10204 10204 540 | 940 | 220 El 500 -3 640
& lls0 I 0O 78
5 5 5 El 2 2 240 Z1 -z 640
B Summary [_[Olx
Trin Loss Tumber of Production (t)
%0l Win  Rew  She  Tot Pat  Sets Rolls  Gross Het Dew
1 0.1z 0.00 1.90 2.50 g zo 2l Z19.737  E1Z.037 15.367
Z 0007 0.00 1.90 2.23 7 z1 2z Za0.724  223.038 13.783
3 0.07 0.00 1.90 2.33 7 z1 2z Za0.724  223.038 13.783
4 0.Z8 0.00 1.9% Z.81 7 z1 9z Za0.7z4  EZl.9E4 14.460
5 0.06 0.00 1.88 2.57 3 z1 87 Z30.724  EZZ.497 13.257
|Fun: 399 |Solution: 5 Loss: 357% Dew: 13.257 |\w/idth: §300 ~

'190 Pulp and Paper

Over-
/underproduction
per roll size

Trim optimiser
calculates different
trimming solutions



c?omPIus Quality Management
Comprehensive quality control

Key Features:

- Quality Manager collects all quality
management data into one interface

Allows user to follow quality of raw

materials, semi-finished products and

finished products.

across different sites

Key Customer Values:
- Minimum quality losses
Decreased reclamation costs
Provides complete traceability
Streamlines quality operations

Visualizes and consolidates quality
related data from various sources

Quality comparison and benchmarking

( ,bo‘:\ &Pulp and Paper

=181
Datab: Wiew  Window  Help ALL Actions
i nn
‘ 4= Back = Forward [#] Refissh [ Tres ElPropeties (33Dt Plavback | &5 Brint (3 Ful Sereen ‘ FRirip
Yol B Production Planning Trimming B2 Fol Order tem Ertey |B Sheet Oider tem ey [B) Aun Status (B Mil Calondar | 4b X
S File Edit Parameters Optimize Display Window Help
| - | ey - o
D= H|S|e/=a] ¥|G(@| o =™ o T/ FF 6 @@?@?‘
& Winder Patterns B B s[P]) & Deviation oy [=] B3]
Lens Deviacion Amounts -+ Lens
Pat Ssts Vidch Pattern Position: Dism MB Bl Cors Ref Width Trimn Dsv 6 0 6 Diam
750 750) 750 750 WH|630) 630) \&40| | &4a) 7z0 T 55 14 o Tzo0
115 77 ) 1200 D 1L 70
w10/ 10} 10 a)aja)sjajc)s z a0 w2 2 1200
7zoh 8004 720l 780 &30k 50} 760 760 Elﬂ) 720 3 457 48 L 1zo0
7170 1200 D
s/ 1)e )z 4)2)12)12)5) 5 4 63 40 o 1200
750Y 750|750 7o W Yy | Y 7e0Y 750 s00 P 200
ERRER IO 1zo0 D 1L 70
njunfuju 2fajs)2) 13) 13) 11 & 61 17 1L 1200
20\ 720Y 780 | 720 780 780 200 ER L T 1z00
4+ 2760 1200 D 1L 70
o) e)15) n2)2)e)2) 15) 15) 1s 220 35 0
750 750 750 a0 7¢0 1 1z00
s 37z i 1z00 D 13 70
10)1)1) 10} 10 s)3)s)3)slizjz)e 0 70 e L 1200
630Y cad) 7507 760 I o0 14 o 1z00
s 298 1200 D 14 70
2fzfz)i)z)z] Yu)ajefujiz)e 12 760 23 o 1200
13 70 14 o 1200
13 zo0
@summary -0] %
Triu Loss Muuber of Production [t}
Sol Win  Rew  She  Toz  §1000  Par  Sews Rells  Cross e pev  opt
L c.53 0.00 0.00 6.53  20.1 1z 2 0 ssl.soz  ozo.647  13.56l L S
3 6.70 0.00 0.00 6.20  20.7 70 0 a5l.59z  3z8.022  lo.gs6 2
4 6.75 000 0.00 .75 20.8 7 = o wsLssz sz7.3el s.EE 2
5 6.88 0.00 0.00 6.88 212 2 m 0 35L.s9z 327404 720l 2
Machines PM_1fwih_1 Run: 90523 Product: PE-0B0 Orders: 324.0t \En\utmm 2 Loss: 6.79% Pat: 6 Dev: 8.328 Ivicdth: 76&0 A

Milllagout [, Produstion Planning X
[€ [Shest Drder Item Eniry Start ig Data (=] 6102004 150742 |58 6.10.2004 15:07:42 7

e
tert]|| & @ 2 D || Gyoat | Blpr] By | B | B | s | e | EAOH (o [ [REE GO zHED 50

'\-\_'J y
| g
Lab devices
=
CPMIERP

=l
acs

=

wWis

['B Process data
DCS

Laboratory data

Production data

Profiles

Defects



c_meIus Quality Management
Comprehensive quality control

( ,Lo“:‘ &Pulp and Paper

Laboratory Data

Product

specification/
QCS Data WIS Data .

requirements

Automatic re-classification based on
measured quality and customer
—~ requirements

s L

o ]
)L
7 8
e T
i) | mEE
P
Al
s | po
. 2]
;

OREe
| ]
L

) '
e
ovacrec] e ] e 3ea | _canen
T

Red

Optimized Trim

(assume uniform quality)

= A-quality
= B-quality
= Reject



c?omPIus Quality Management
Jumbo roll quality map

Quality map of
jumbo shows
classification of each
roll

Roll labels indicate
customer and roll
dimension

Quality data and reel
data is available for
each individual roll

LIKNNS

Reel ID Station Run Product Name Status Cl Defect
|1 4210235 ] IPM_W dl 10125 FE-020 post.Erreel. 80 Accepted A
B5810
1] 512 1024 1536 2048 2560 35072 3564 4096 4606 5120 SG32 G144 GBS 716G TEEO
_ e 3.
a
7
<B40> 100 <E40: TUS<E4U> 1000] <7205 1000(<720> 1000 <720 1000 |<72U> 10007205 1000)<720: 1000|< 720> 1000 <720 1000 1101251
8226+ N Tests read| Tests read Tests ready| Tests ready | Tests ready | Tests ready [Tests ready | Tests ready| Tests ready | Tests ready | T ests read 12024 I
<7B80:

-18453+

<640 1000 <7205 1000 <720 1000( <720 1000|720 1000 <7205 1000720 1000)<720> 1000| <7205 1000

i 7

<6405 100| <5405 10
Tests read) Tests rea

24679+

Tests ready| Tests ready| Tests ready| Tests ready | Tests ready |Tests ready |Tests ready | Tests ready | Tests ready
it I

210251
e ]
<BHly

_3paps ] i <6405 100) <6405 100 <E405 1000/ <720 1000| <7205 1000 < 720> 1000|7205 1000| <7205 1000{< 720> 1000 ¢ 720> 1000|<720> 1000 EETE
Tests iead| Tests read Tests ready| Tests ready | Tests ieady| Tests ready | Tests ready | Tests ready [Tests ready [Tests ready | Tests ready 12024' I
T T <7E80>
41131
<E40> 100]<640> mﬂ<540> 1000[ <7205 1000|<720> 1000|<720> muu|<?20> 1000|<720> 1000‘<?20> 1000[<720; 1000 [<720: 1000 IRTTEE]
Tests read) Tests read Tests ready| Tests ready | Tests ready | Tests ready | Tests ready | Tests ready| Tests ready | Tests ready |Tests read 2024 I
493551 T X 76803
STSE4T W cB30; 1201 <630> 120 <30 120 <530 120 <530 1200 | [ <8505 1200/ || <850 1200| | <850 1200 <1980 1200 5 101254
Tests read Tests read Tests read Tests read Tests ready | [ Tests ready | || Tests ready |l Tests ready T ests raady 17340 I
£5510 : - - - It - . I, _—
| O&grade O B grade 0 Rewind W Rsject 0 Hald BB
& Quality Check| Reel Flanning | Reel Data ‘ Cancel |
[reazse ] [rarmal

,bo‘:\ Pulp and Paper

After PM user can
make re-trimming
plan or re-classify
rolls to reduce waste
material. Re-
classification may
mean selecting a
different customer,
different grade or
accepting reject roll
as B-quality.



c?omPIus Production Management

Executing production plans optimally

Key Features:

- Production Management can be
used to manage all manufacturing
transactions from raw material
management, through
manufacturing process to the
warehouse and finally to truck
loading.

Key Customer Values:
- Avoids under/ overproduction

- Reduces inventories (FG, WIP,
materials)

- Ensures delivery on time - in full
- Provides full visibility to production

- Provides complete product
genealogy

- Provides on-line product costing

- Streamlines operations

( ,bo‘:\ &Pulp and Paper

[EE———

et |5 e S opates | .. b vosonde Al soeen

& vondesr Graph |
EODOERIDIEE e

Next Sets 0/1 (1) WN1: Active - Crew A
*NO NEXT* Pattern :180215-5 ]
* REEL * El %, 6% Product : BK-GOGO Next 5
Length : 06999 m Pattern: 180215-5 ﬂ
[ Status  regstered Diameter: 1000 * mm Product: BK-GO60 </
B Planned B Produced I overproduction
gl Quallty Check.
uauzusosm ouozusuem 0002080660
= 2030x1000 Set Defects
SANOMAVR SANOMAVR AEBHKT i
ngb Set Profile ‘
oo
. Reel Profile ‘
7850 0002080614 0002080614 0002080660 S
275 890x1000 Seciot 2030 <1000
o SANOMAVR
: 0076 Sose 0075
S ‘ 0 766 1535 2303 | 3070 3838 4605 5373 6140 6308 7675
tiem
Reel
Remarks Reel ID 14330001 on spool 105 . Retrim
o Lengthis 13998 m and vidth \Ish757650mgr/n 5
oduct is and actual bwt 60 g/m: —_——
Waste | Remarks : [PM1]: jumbo remark B Product diff
O B-grade
Slab ‘ o | veste
2] FTRTE) (TR (TR YW (B (CYSwe (TR (y— (5 S \ T
=) L
eyt | i Pape et () | g e )
P e
(i
o
&

I

v A L]
|
]
*
e

Lood | o 1‘|- Drestimedon -
0EPE EREATIA 1450 B T AMARMED
I00TEE 120614 0858 P S EETALLIN
I0ATER LT/IONLE 1401 F 5 ESTET
06TEE LHINAF 15:47 & 5 GBLONDOA
1waa Mmuunln ! IOESOET

Package:

[Die

e
T0IBIOFD ORI JE:IF OC D

IIPMED &AM 20:3F OCDnde
1LIT008S  O&ADN 14 108 EL el
IDDBISCAET FWTEIH 1552 LRk
1608180078 LOMBS/ 14 1Y SCDuie
100EISI0TE P0G/ Di¥ OO0
ANDMIBLETE  LOMDEH 10E LS D Onde

10IP0060 piVDE[ 14 1504 OCOrda
L T b e R
03RSO B0 10031 SCDnde
12128008  LOBS14 0RS1 OO0
12170008 POADE S ORESD O e
I00EHHIEET LOMIS 02N OC0nde

TOCBAHDTST  LOMDS/ I UM 2 OCOnde,

Crasca

oy | i i | i e et oo | miuims b rwimee i A e
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( '190 &Pulp and Paper

c?omPIus Production Management
Paper Machine Dry-end

Production hierarchy

*  List of last actions

tree for easy i ) for active run
3 . I =
navigation PMI[ ] 180215 BK-G060(Book Green 60 gsm) | CcrewA
Paper Machine 1 IW Jumbo log list per station Reel Planning
Read Jumbo [T tion Ti [T \ - cI[Defect| R P ] ]
eady T Navigation buttons
14750001 13/00/2014 0930.00 PRProcurion A~ ooais o | Cobrip for quality data
Status of each G e o e
Ianned Order Item Value |Uni Jumbo
P E::::Z: 27/.8326 ?nbr e — Time display of PM
Produced i A I
Produced 28.014 tn p. y
Remain. 0 nbr| : pI’OdUCtlon (nO
. Remain. -.188 tn " .
Run status ShOW]ng Waste 10 L B D B transactions here)
planned tons < | ) Uﬁob i0700i 6800 [ 09100 [ WOOB "MO:]i 1‘200 S
9 al
produced tons on PM ﬁ?g;sg;red | Run 1:80215:[Activ:e] Waste Prod/Stock :::::::d' i
and on Winder. Also Bicso0 gy o Navigation buttons
o q q 180215 h W H Unit Waste .
1nd1cat10n on Ttk - 00 150 300 450 600 750 90.; tn /km || 3 Reel Stock Waste to CIaSS]fy events
ra1|stock, waste and 2] eaister )| Bchedule || Aantn i ) Cost T ] ambe Log | Wate Ren | ancel
overproduction T -




c?omPIus Production Management
Winder Station

Production
information: active
run, next sets,
status...

Planned rolls from
reel. Labels show ID,
dimensions and
customer.

Color bars indicate
production status.
Green = produced.

Reel ID information

[l
iow _telp

aAnn
[]Refresh |- Tree fProperties | Jprint... 84, DesionMode S Fullscreen FAIPID
& Winder Graph | vabx
Bam 0 (N e o EE Tl
Next Sets 0/1 (1) WNL1: Active } Crew A
*NO NEXT* Pattern :180215-5 ]
* REEL * T Product : BK-GO6O Next =l
Length : 06999 m Pattern: 180215-5 =]
[ Status Registered Diameter: 1000 * mm Product: BK-G060 </
B Planned B Produced I overproduction
‘I Quality Check
0002080614 2 0002080614 k: 0002080660
890x1000 890x1000 20301000 Set Defects
SANOMAVR SANOMAVR ABBHKI
0076 0076 0076
xxxx [ Set Profile ‘
Reel Profile
Z6Ey 0002080614 { i& 0002080614 | [ & 0002080660 >
>27.5 890x1000 890x1000 2030x1000
<75 SANOMAVR SANOMAVR ABBHKI
; 0076 0076 0076
e 0 768 1535 2303 3070 3838 4605 5373 6140 6908 7675
Pattern
Reel
Remarks Reel ID 14330001 on spool 105 . Retrim
. IF_,ength is 1B3|?9(§;0?0anddWidth ilsb767650mr/n 5
roduct is BK- and actual bwt g/m -
e Remarks : [PM1]: jumbo remark P B Product diff
O B-grade
Slab ‘ | |E waste
2] Rew umbo | Uit Display | Position Entry | "Behedule | New pattern | ‘Aftivate Pattern| "Set pata | "“Menu | “Abaty | " New | “tancel |
o413 | [Normal -
il Layout | i Peper Machine (FGeh) | g winder (Faw) |

J 9302014 14332 PN A 9/9/2014 1432 PM

( '190 &Pulp and Paper

Navigation buttons
for quality data

Each roll can be
clicked to see color
map, profile, defect

map etc.



c?omPIus Production Management

Sheeters

Run Status: pattern,

sets, grammage,
product

Sheet size + actual

Order item Size Pallet
RunPattern 190088 / 1 CST1 0002080352-1............ [2] 700x820  P0O02: 800x900
Sets 9 / 8
Product PR-A060

Gram.load 300 g/m2
Sheets/stack 10000

460 460 460
5732 5732 5732

( ,@‘3‘ &Pulp and Paper

Mounted rolls. Roll
can be clicked to
open roll specific

data.

production speed - .
°°° Rolls waiting on floor
P02 |

storage area.
Skids waiting to be
B ol || [ oo
registered SW SW
PO02 [P00Z]
? EB(:arloel
©ABB
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aomPIus History Process Data Management
Value added applications for pulp and paper

Key Features: Interfaces

cpmPlus History is a database to store all process
measurements as frequently as possible and as long as
needed.

cpmPlus History is used to view, analyse and report
process information using it’s built-in application
development tools.

cpmPlus History is the foundation for many value
added applications such as Energy Manager and
cpmPlus OEE.

ner ABB Ability
- Can be easily integrated to other systems (ERP, DCS) Platform
via direct interface.
Malnten ance

Key Customer Values:
- Fast, easy access database for all process data
- Creates full transparency in online process and history ‘Lab

data.
- Together with added application creates measureable

value. ERP or MES
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ABB Ability™ Collaborative Operations
Collaborative Operations provides ability to improve plant availability,
performance, and quality

Control

Centers

Operations
: Performance Energy Condition Predictive Emission Safety Alarm Cyber
an:l-::;g::cal Optimization [ Optimization Monitoring (e el Maintenance Monitoring Management | Management Security

@®>00 s

ool #

_ ABB Ability™ Platform

ER Microsoft Azure el
2V Watson

Analytics and
Visualization

J5e

©AEB . ADRDR
11/22/2017 | Slide 19 Rpmw



Collaboration in data-driven ecosystem

People make the difference

Customer b4
Apps, view installed lgﬂ_%[ 1 e
assets, view [ S
operations Data gets aggregated and analyzed in the
| cloud and is available to key stakeholders of
Consultant (7510 ] ——— the collaborative operations ecosystem so
Analysis, advanced o . .
: L they can make data driven business
maintenance, F
Op.eré.,tior.]s [ Web portal decisions
opt1 mization
3rd party = I
. . =1l o .
Analytics, services, HoR Collaborative Operations
generate solutions E
MO cosystem
ABB engineer
Remote connection, Eo%
update task list, live EEB
monitor progress [
[}
ABB collaboration
expert Erw
Root Cause Analysis, g1
advanced services
*— Collaborative
Operations .
People center Services

© B
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ob%oll Advanced algorithms analyze data

automatically and present actionable
insights for engineers at the mill level.

8 Edge devices/ Fog

Data from devices like motors,
drives etc. are gathered by
sensors and transferred to
Edge devices for analysis

Typical Pulp & Paper Mill:

50,000 connection points,

B EN 10 TB’s of data’s / year
40,000 1/0 Control system,
QCS, WIS and Lab Equipment,
6000 LV Motor, 150 MV Motor

Field devices and Motor Starters, 130
. Distribution Transformer and
Thmgs MV switchgear
A DRI
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Collaborative Operation Centers for Pulp and Paper

Follow-the-sun strategy for pulp and paper customers

Westerville, USA e Helsinki,

Finland
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Leading solutions for ABB Ability™ Collaborative
Operations

Collaborative Operations turns data into money at single plants and across
enterprises

Analytics Ops support Predictive maintenance

Analytics and Simulation Operations and Condition Asset Health Predictive
Visualization Technical Support Monitoring Maintenance
-2 5 =
M) O3 5) 3=¢ |l 2 )
=8 = ==
ABB
‘“ Collaborative
e ® Operations
S ° o Cent
Optimization L 5] enter Cyber and safety Control
Emission Energy Performance Alarm ® [ ] Cyber Safety Control
Security Management Centers

Monitoring Optimization Optimization Management

@& 4 | O B2 o 2=
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Process Performance Improvement Digital Services

Digital technologies accelerate service delivery and value

Traditional Services Process Improvement Services Digital allows us to
Ensure availability Increase Reliability Capture knowledge fast
Avoid plant process disturbance Improve Process Performance Analyze data quickly
Control costs Reducing quality variances Improve performance

Productivity improvement continuously

i
Q@JJ (((< ﬂé‘ﬁ""lnj
i > 9
O O T ((((

i i

Shce!




ABB Ability for Pulp and Paper

Turning insights into actions

Map  Hasb Style

Location Production

Portiand, Maine Paper Machine 1

Portiand, Oregon Paper Machine 2

Applet D Power Plant 1 9
Appleton, Wis Power Plant 2

Mobile, Alabama Power Plant 3

Augusia, Georgia Paper Machine 3

Availability Performance

Alert

Paper Machine 1 Stopped

Paper Machine 2 Steam
Pressure Low

Pulp Mill 1 Refiner2 Tripped

Paper Machine 2 Staried

Time

514 PM

12201 PM — 7726

6:32 AM — 7/26

T:55AM -

,bo‘:\ Pulp and Paper
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ABB Ability for Pulp and Paper

Turning insights into actions

4 | = 8/5/2017 12:00:00 AM 8/6/2017 12:00:00 AM v b
=

Offfine far Productivity Performance Operational Performance Quality Performance

Paper Machine OEE

Production Time(Uptime) Energy Salable Product
= |
Stopped Portial
Unplanned shutdown Planned shutdown e o -
150 150 Start-up Performance water Broke 02
Grade Change Recovery e Reel Variability index 6
Electricity
Sheet bresk time

b Production Time

Offfine Applet 180

150 2
Sheet Break Time
[Wesning | UnPlanned shutdown
150 150 =
Running Augus Grade change recavery Start-up Performance Planned shutdown a8

Overall Efficienn 14 { \_/\ M
: —N—
_/'v“v*\_/\_/ A v A _\/_\\_/ o) —

— 1 T T 1 T T 1

05/08..05/080600 1200 1800 0000 05/08..05/0306:00 1200

05/08..05/030600 1200 1800 00:00

©ABB
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November 22,2017 | Slide 25 Rpmw



ABB Ability for Pulp and Paper

Turning insights into actions

Plant Performance

Technical KPIs for Process Performance

,Lo“} Pulp and Paper

Paper Machine OEE

o :

Unplanned shutdown Pianned
150 150

Sheet break time: =

Oiffine L 180 1
150 150

Running g Grade change recavary Start-up

Refiner

_NJ‘\/\-/FM‘-
P

I | I | |

05/0..05/080500 1200 1800 00:00

Overall Efficien 14

4 W 8/5/201712:00:00 AM 4 W 8/4/201712:00:02 AM

_ il R
[ =

OME(OR OEE)

Uptime

salable product

Headbox consistency

White water consistency

Couch vacuum

Consistency off couch
Consistency after last press
Steam consumpticn (if applicable)
Dryer steam consumption

Total steam consumpticn

TAPPI drying rate

Total energy consumption
Conditioned weight peak-to-peak & 2-sigma
Maisture peak-to-peak & 2-sigma

Averaged conditioned weight & moisture

Total water consumption

8/5/2017 12.00:02AM %W ¥ | b

i

©ABB
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ABB Ability for Pulp and Paper

Turning insights into actions

Plant Performance €S- A | ppication | Tools | Help |

Technical KPIs for Process F,

Connected to: localhost.
4 W 8/5/2017 12:00:00 AM | n Byase01712.0002 AM AM e v b

T Signals View As Data Points [

_ 3/14/2016 10 3/21/2016 = sk AAR (IRT) RO~ ~lner~
3/07/2016 t0 3/14/2016 SPT:Air Column AAR (R2} {Signal

Paper Machine OEE 2/29/2016 to 3/07/2016 SPTAsh AbsorptionMeasZeroScaleAvg1 L n
e e SPCaliper AbsorptionMeasZeroScaleAvg2 |
Unplanned shutdown 2/15/2016 to 2/22/2016 SPiColor Top Nk

2/08/2016 10 2/15/2016
2/01/2016 to 2/08/2016 SHIMceIE ]
1/25/2016 to 2/01/2016 SE1Optical Caliper,
1/18/2016 to 1/25/2016 SelWenh:

Grade change recovery

salable product
Headbox consistency

White water consistency

1/11/2016 t0 1/18/2016
1/04/2016 t0 1/11/2016
12/28/2015 10 1/04/2016
12/21/2015 t0 12/28/2015
12/14/2015 10 12/21/2015
12/07/2015 10 12/14/2015
11/30/2015 o 12/07/2015

SPTRay Weight
sp2
SP2:8ir Column
spsh
SP2Brightness

SP2Formation

bl 2 e 11/23/2015 to 11/30/2015 SPEMOEWIRIR:
Consistency off couch 11/16/2015 to 11/23/2015 SP2:Opacity
11/09/2015 o 11/16/2015 SP2:Weight 3
Consistericy after last press 11/02/2015 0 11/09/2015 SP2:XRay Weight
10/26/2015 to 11/02/2015
Steam consumption (if applicable) | 10/19/2015 to 102672015 2
10/12/2015 to 10/19/2015
Dyer/steany consamption 10/05/2015 to 10/12/2015
9/28/2015 to 10/05/2015
Total steam consumption 92172015 t0 9/28/2015 1 r——— e — —
g 9/14/2015 t0 9/21/2015
Overal 4 TAPPI drying rate 9072015 0 91472015
10.25 8/31/2015 10 9/07/2015
_N/\_/\/ L IS A 24201 10 81372015
joned weight peak-to-peak & 2. [8/17/2015 0 8/24/2015 Mon 12 Tue 15 Wed 16 Tha 17 Friie Sat19 Sun20 Mon 21
Cnditoned Wi padk tojpedcaa 811072015 t0 8/17/2015 — AAR(IRT) — AR (R2) — ibsorptionMessZeroScaledvg
Moisture peak-to-peak & 2-sigma 8/03/2015 to 8/10/2015 AbsorptionMeasZeroScaleAvg2 . IR Gain — KC{IRT)
7/27/2015 to 8/03/2015 KC(R2) e RAIR (IRT) e RAIR (IR2)
Averaged conditioned weight & moist |7/20/2015to 7/27/2015 — —_— 7 SIGMAIR (IR1)
7/13/2015 to0 7/20/2015 v —— SIGMAR (IR2) — Status

Total water consumption

“BBE e 2;%:7

©ABB
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ABB Ability for Pulp and Paper

Turning insights into actions

Paper Machine OEE

Unplanned shutdown Plennsd
150 150

150
nge recovery

Refiner

10.25 —~——

_/vw./\/ &

Sheet bresk i F

Control

) & ) ® ©® :
Brancusaments. i Depuracao Deslignificacao

Cazimeren Lavagem patio Sec Drives

Equipment

8/4/2017 12:00:02 AM

Fiber Line

3/14/2016 10 3/21/2016 = sk

30772016 10 311472016 SPAir Colurt ‘
oeststo 02016 winn || Restece =] (1] | | | (1] 5 o Pt |
22201610 22972016 e
(271572016 t0 272272016 i |G @ ~[Motores:Family Am Display %P e - e
|2/08/2016 t0 211572016 y
2/01/2016 to 2/08/2016 S ceE) MOTORES
1/25/2016 to 2/01/2016 Se1Optical Of
SPTweight
s w e 2 MOTORES STATUS Top 10 SubConditions
Salable product 1172016 10 1/78/2016 SP1Ray Wt
; bodsing s # Mo o R - e Medum W Normat N 1 Targermss ssecr o
Headbox consistency 12/28/2015 o 1/04/2016 SP2:Air Colurt 4 3o 10 i I g Tarpecstun SescrCa
Tz 2pRS oacn Mamber ot Asses oo P — EET g s s
White water consistency v s Ko PR Brightnes s Wi ) oS N Searn Ovirmasing - Orvs En
1200772015 10 12/1472015 P MM Seenng Ovariesing -Hen rive
ormatior
117302015 to 12/07/2015 R uris P FousAlam
Couch vacuum
11/23/2015 to 11/30/2015 SheMoRtre CER ctrts Pos Cay.tam
Cotmisteniy ot coteh 11/16/2015 10 11/23/2015 sP20pacity ~ Fibra_Secagem_LVAC -y o oo sew mmTeom EOEN O it sartesiam
11/09/2015 to 11/16/2015 spaueight ?o:: ronam
S AT e B (TTTTTT
10/26/2015 10 11/02/2015 oy Fv = = =
~ Fibra_Secagem_} L) e 1o 2% L] 0
Steam consumption (if applicable) | 10/19/20151010/26/2015 Top 10 Tags
10/12/2015 10 10/19/2015
DeyérstasconsGmpton 10/0572015 10 10/12/2015 - e
r st o I 4
9/28/2015 to 10/05/2015 ~ Patio_Madeirs_LV AC -y Ll o oEw - I 20513540 AV
Total steam consumption 9/21/2015 to 9/28/2015 - R
9/14/2015 t0 9/21/2015 [ ] @ E 0413004 A
TAPPI drying rate 9/07/2015 t0 9/14/2015 > - 110138 AV
8/31/2015 10 9/07/2015 ~ Patio_Madeira_MV AC Ll i | L L mationa Y
Total energy cansumption | s
|er242015 to 87312015 R
Conditioned weight peak-to-peak & 2. 31772015 t08/2472015 C—
/1072015t 871772015 .
Moisture peak-to-peak & 2-sigma 8/03/2015 t0 8/10/2015 bl amicin]
712772015 to 810372015
Averaged conditioned weight & moist |7/20/2015t0 7/27/2015
1132015 07202015

Total water consumption

R =] ‘ﬁ‘ 8~
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ABB Ability™ Collaborative Operations

Features, Benefits & Business Impact

Paper Machine Performance

QCS Sensor Performance

Features
— OEE monitoring
PM/Technical KPI optimization

Daily performance check

Action recommendation and execution

3

Renefits

Features
— Continuous analysis of Sensor KPIs
Daily performance check

On demand analysis

Action recommendation and execution

2

. - ality improvement
— Grade change improvemeht
Gra .g P .- Sheet break reduction
— Start-up time reduction

Expected business impact: 500 KUSD+ / year

Benefits
— Improved paper quality

Est. Business Impact: 200 KUSD+ /year
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We Have Long History in CPM
Creating value for our customers since 1975

-‘?" -y ABB'’s Experience in CPM for P&P:
,-?' '; - First production tracking system 1975
- First energy management system 1978
- First quality management system 1982
i stem 1982

production planning system 19

- First trim optimiz

}

A

Over 200 installed systems for Pulp and Pape

Rank Rank ‘Worldwide Market Shares 2014 ABB is the market
2014 2012 .
i _— leader in CPM for
ABB 1 1 9% )
osisoft Process Industries
OSIsoft 2 3
Honeywell
Honeywell 3 2
Schneider Electric [N 7.2%
Schneider Electric 4 4
siemens [N 4.7%
Siemens 5 7 Rockwell [N 4.3%
Rockwell 6 5 Aspen [N 3.5%
Automation Emerson [ 3.5%
Aspen Technology 7 6 sar [ 3s%
Emerson Process 8 8 Yokogawa [N 3.0% m
Management werum I 2.4% Advisory 'Group
SAP <l 8 Metso [ 2.2%
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Thank You For Your Attention!
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