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Automation system in Paper mill

ABB

Greenfield Pulp & Paper Mill Automation & Instrumentation

Management
Information System

Automation
(CPM. ERP) Open Control System OCS

Quality Control System QCS
Web Inspection System WIS

s
4" Electrical and
Drive Systems

Field
Instrumentations

ABB
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A Common Architecture

Enterprive Chients

Workplaces:
Operators
Engineers

Plani NetworidintranslAnternet

And Third Pacty
DCS Systems

APP Ningho Xiaogang PM1 project

integrated Industial’ solution for the new S-ply board
line with a capacity of 700,000 tons per year, start-up in
November 2004

& Industrial’™ System for pracess automation and
information management: 18 ACROOM controlters, 13
operator workplaces, 2 engineering workplaces, 10,000
170 points

= Industrial” Quality Controt System including 7

scanning platforms & ar water profiter

= Smart Advisor Web Break Analyzing System including
1& cameras

= Smart Advisor Condition Monitoring System igglud
719 analog and 21 Tachometer VO momtoriﬁ

-121 -



©2005 ABB Group - 7 -

OCS System Configuration
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_QCS System Configuration

Seven SP1200 Smart Piatform
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ABB Wins Over 10 MEuros Contracts in Changshu

Drive' drive system will controi and run the whole
production line

% Clectnfication delivery covers also the package boiler,
the bale pulpers and the converting plant

= Net-work contro! system for the whole power
distribution of the mill

® Extended Automation System 83CxA including 12
Process Portal Operator Workplaces. 16 ACB00H
controlfers and a fieldbus solution for the whole
process

= ABB cesigns, manufactures, tests, and commissions

the systems and equipment ADD
I‘"\l'l’
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ABE Automation 8 Drive integrated System Les & Marn Phig

Hypudengy Printy Alagm sy Fricte iaser Jet Prinder
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Control Network i Q8 Fietd Opes ot Temiinat
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ADD
ac-basic.ppl, page 14 ’ \l' I'
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ac-basic.ppt, page 15

ABB

DI, IJHA, A I =E HoS bl

arison of features

Typical Solutions Etectrical Mechanical
AC Drive Belt drive
DC Drive Rofling contact gear

n, n,

o

[aavinsase]

ac-basic.ppt. page 16

Hydraulic
Hydraulic motor
Hydraulic coupling

“\
LY

Axn,
0,1...20000 kW
1:10
Medium to good
Medium to poor
High
Low
Medium

ABB
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[ Medium Voltage AC |
. | Centrifuges DC
Paper machines

Metallurg
. processe
Printing
dnveyors  machines

Textile machine:

Cranes

Packaging machi

, s

Performance

A 1D
ac-basic.ppt, page 17 " l. l'

Inverter
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© ABB Korea - 19
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i; Yaskawa, Toshiba, Mitubishi, Vacon

yas

ATOP Markating % 4194
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Woodyard  Log Barking Chipper Chip Screens Chip  Pre-
slasher  drum reclaimer washer heater
0 gog! B
choiiogi RFeo e Qeﬁ»'D
Rotary Mixer Pulp  Bleaching Pulp Rotary Screens Reﬁner).

Paper machine
aeration Headbox Presses Drye

Wire Catender

ac-basic.ppt. page 21 " "

HEA - =X/

Secondary
sedimentation

Sand
fitter

Filter washing
watar

Clean water basin
Ozonization optional

A DD
ac-basic.ppt, page 22 " .' ..
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Air Volume Control of the Centrifugal Fan

Qutlet Damper

H!
4 Actuator

Set Point
for Pressure

Inlet Guide Vane

Pressure
Transmitter

Hydflic uling

ac-basic.ppl, page 23

Power Consumption

__with different Air Volume Control Methods

120

//

AR SANEAN

070 80 90 100

ated Flow

ac-basic.ppt, page 24

-+ QOutlet Damper
-& Inlet Vanes
& Hydraulic Coupl.

ARB
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Water Flow Control of the Centr/'fuga/ Pump

Valve Throttlmg Valve By-Passing
Centrifugal Pumg ‘

AC Motor

A RD
ac-basic_ppt. page 25 " l' I.

Power Consumption

Power Required

with Different Water Flow Controls

Recirculation

== Throttiing

Cyclic Control

=== _AC Drive

== Pump

100

A DI
ac-basic.ppt, page 26 " " l'
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R Xl Drive System

ABB

Pulp and Paper Drive System

ABB
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Applications - Pulp and Paper

Application Scope
O Paper Machines
O Winders

O Calenders

O Pulp Dryers

O Re-reelers

O Coaters

KXl Drive system?| 15}

Magnetic amplifier
Ward-Leonard
Line shaft

Increased production and higher paper quality
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HI Xl Drive System & & 98

D0 FY O HEtst D4 s Drive - 211 2500mpm
AC Drive - H'44! IPS5 motorAt2 >42t % FXE4+8ls
Power 411 : IGBT Power Plate

Window-based software Tool

1 42 ST - Coated board AR S.

Tacho 21 & AlGI& 1% & - No speed feedback

0% PH HE - 1% Inverter T= H 2 Inverter+Step-up Tr
No mechanical gear 2 Direct Drive

+44 Drive - L8, 32 22, 48 24

& & PLC -> PC based system

ABS

Paper Machine Drives Life Cycles Scenario

212! section 8

1600 1
1400
1200 111
1000 1[f
004 HDC
8 @AC
6001 DD

40018
2001

ABB
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ABB Drive = =2 &&

SHEIZ

CE=D P

SIERIN 3

OIHHIOIH (MBS HIX) & Z
LN (BHSHX)
Norske Skog (8t PM7)
AL EXT

SIER X PM3

=2 A X China
AR AlS
OhAIOHRIXI & & PM1

HEEX
H2AX

EH2A
OINHIOITH (A SHIX)) A
OF A OFE OF TH & (20 RN XI)
EETY

KEzYRl TMHET
OLEIRIXI PM3

SURN o
CHRERIXI O &t
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-
e

Reference examples

Plant Product

Width PMSpeed Total no. Start-up

(m}) (m/min) of sections

SE, Kvarnsveden, Sweden SC paper
Holmen Paper, Spain Newsprint
APP (GEPD) Dagang, China Fine paper
UPM Changshu, China Board
Stora Enso Maxau, German Newsprint
Stora Enso Lange, Belgium Newsprint
Palm Worth, Germany Board
Holmen Paper, Sweden Newsprint
Kruger, Canada Newsprint
Cartiere Burgo, Italy LWC
Soporcel, Portugat Printing
Haindl Papier, Germany LWC

APP (GEPD) Dagang, China Fine paper
Norske Skog, France Newsprint

11,3 2000
9,6 1850
10,6 2000
10,4 1800
8,1 1800
1,1 2000
11,0 1800
8,7 2000
8,0 1700
10,45 2000
9,35 1700
9,78 2000
10,5 1700
10,3 1800

179
58
218
52
61
55
65
62
71
51
76
147
296
45

2005
2005
2008
2005
2004
2003
2003
2002
2002
2001
2000
2000

1999}
1998
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DC Drive %} AC Drive8] b/

‘ features

DC Drive AC Drive F|
Uy = Uy, m[(j
Ll ‘1’
Ucl*R -
et [
A 2100 {ng0) 1:20,.1°1000(n = 0)
very good. b, = about t0ms medivm £, = 50 me.
1 1 1 1
E ! - !
o n, O " 4 o © o
0.5.2000. (26 000} kW 0.1...8000 kW

BEN R S+ EQ HEIanEs ge

ADD
ac-basic ppt. page 35 "'. l'

AC Drive System

ABB
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AC DriveS J/& &2/

Mon

Con

=
e

Rectifier

LES/EER
Energy Storage

AHag
Inverter

————

N VI V3N V6

Control Electronics
Control/Monitoring/Communication

ac-basic.ppt, page 37

Motor
u1
Vi
w1
AL 1D IR
MDD

Technology - The cornerstone of success
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What is a Multi-drive ?

Common DG Bus
- ] ]
< Control
i
AC
il e Mutti Drive:
. Inverter At - Single er connection2 2
+ 2 inverter®ll power 213 . M"gc 50: o "
- HSS %0 ASHe . :
HED - WX ol _f;':‘;fr;::";iﬂ v @2,

« Single drive®2Ct 28 4 214, Space 2
« Inverter 282 3|4 RS MAROR
- Motor to motor braking JIs

EETTTT ABS

Multi-drive — Common OC bus

sotmseomt 0 ABB
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ABB Paper Machine Drives PMC800

© Company name - 41 -

Basic System Structure Operslar stations:
+ Process Portal

Drive tools:

+ Drives Window
« Drives Analyzer
= + Controt Buitder
« Process Portal

DriveBus(8 MoiRFN)
1

‘Modbus/

Profibus @

Qperator panels:

» G2000

D 2400
2

E*a 151230
dvac

Permanent
Magnet motors
induction motors

AC MultiDrive

A DD
MR
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AC MultiDrive

cr- Ao BavV e

AC MulitiDrive

O BEV @
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Water-cooled Drive

© ABB Indusrtry Qus

WA Drive

« AR MO =D
L80! 815

» B0 L8 - H
gtEl AAL ot
B EHNE AR
s

* Higher protection
enclosure class

Y8

AC Drive2| 33

.

AE0} 20l HE 24 HHIHEQ A
o

DC motor2| 38X &
YA fan ¥ duct 2
2

poi)
=
FUHEZ Y Y2 IO EQE)

E0 OIE VT LAZ Y L cabledi A2l &4 22
(DC drive= £ 5 ¥ S0l T2 2 S01 0-0.85 ALOI 0l A
& HAHA RN Ex 85

wah

2 (DC motor= motor LIS 0l Y2t I3t
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AC motor2 33

2B @AE PX
=> 11 {1214 (High refiability)

- Y H RX (IP55)
=> golgl sAUE A8 Jls
=> Qe 8SIIZ2 YA 2|

&8I1(Duct, filter)Jl U5
@2,

BEO0 £8. = HiLX Bt
96.8% (4-pole DOL 400 kW / 400 V)

ABB

DC Drive System

ABB
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DC Drive system

DOCS tink {10 Mops)

AF 100 Link (1.5 Mbps}

functional overview

)@ PC Tools:
= Drives Wndow

L Tools Link
{4 Mbps)

DC system2| &&

;E:" = =const, P= % 4
I N "
T

1 n

n,

T
W%Rl
o] |
Hij i
N
Driving | Braking|
AL HD KD
APpD
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DC Motor

DC motor &R = FIIHEQ DC motor= air filter 2t

Direct Drive System

ABB
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ABB Pulp&Paper Drives

s Drive D= Jpg 2

= 0= 0E O
s 188
s QWO QI BE >
SXEs 2L,
ANE 2HH
5
2
B
g LS
AC Drive - Mechanical Configuration
INEe s ®e &R T
= Line shaft ;
! Reducer
= Couplings i Driven
1 roll{s}
n 2ED]
= Shafts
a Joints
n JlE}

© ABB Indusriry Oy - 54
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Traditional AC Drive

AR SHEX 2 284
Z0E

w & X2, lubrication, 4=
al...

s HX 22,
w Spare parts S 1] &2l

= Backiash, %2 MO B,
. WS, 88 a4, 48}

;
i
: yay
Making the difference
ol il
1"
%
g LEN
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Traditional AC Drive

@ ABB Indusriry Oy - 57

PP

28t AC MotorE X8 o1&

s N&0iAS et AC Motore
a 24 AC motore 4pole 0 HE
s AEHHA TYA0 HY Bits
« S} 5201 BTN HOHE

81-
=
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jo]
na
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» S motordt 273,
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88

Traditional AC Drive

© ABB Indusrtry Oy - 58

Fr 8SJIE A

5= 1800rpmOilA 600 ip

mes A

PS|
=

Torque= B50NmOIA 2550
Nmeg ot

Motor S& M= 22 It
Motor shaft &0| S}

.. MetA M
AE2

OISl ACm

2 HI#@a X0 St ..

Raducer

dackshalt

}315 mm !
——y

1200 mm/925 kg

600

otor

355 mm §

———
1466 mm/1800 kg
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Direct Drive — The New Mechanical Solution

&1J1& - Direct Drive
oA motor )& 018 :

mRevolutionary for high power a

Ly

Reducer

Jackshat PR

pplications o
= FEI|E HOVHT Powerfull lm,,, AR :
SHAL.. —_— i

wommEzEke [ EQUAL TORQUE]

© ABB Indusrry Oy - 50

Direct Drive -The New Motor Construction

The standard motor fram
e design

s A standard water cooled st
ator configuration

Silent motor

Proven construction

» Mechanically strong moto
r

m Also IC 411 and IC 416

a Permanent magnet eleme
nts in the rotor

... and improves electrical
performance ...

88

© ABB Indusrtry Oy - 80
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