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I E Quote from Hindustan Times 9 October, 2006 @%

* Indian entrepreneurs have learnt to think big
* Money not a problem,
» Quality and management are

—The message Is clear: Quality Is non-negotiable.
There Is no dearth of capital. However, the core issue
IS: Does the management have the required mental
bandwidth to face the challenges thrown up by
globalization. By Uday Kotak

Repeatable Quality through Statistical Process Control Is a Goal of

Automation in the Textile/Fibers Industry
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I E Statistical Process Control for Textiles @Q}VW

AHMEDABAD 2006

* The Electrical Control Industry has grown with the Textile Industry into
automation systems including Statistical Process Control

 Manual systems have become automated

* Technical improvements have improved quality/repeatability
— Many of the steps in Textile production is to assure repeatable quality
* Opening Blending, 1t sliver, 2" Sliver, drafting —all aimed at repeatable quality
* Dyeing variations are a certainty without repeatable quality

* Dyeing and Finishing have become an automated necessity for World Class
Quality. Dye matching Is a requirement even when runs are two months
apart.

« Computer Scheduling Can add a layer of improved quality to normal
automated systems.

Repeatable Quality through Statistical Process Control Is a Goal of

Automation in the Textile/Fibers Industry



I E Example 1 from Synthetic Fiber History@@&f
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Synthetic Spinning History

Automation the Process
Partner

Melt Spinning Polymer from Chip

The controls grew as the process improved



I E Synthetic Fiber Progress Diagram @%
| Phase1 ) - J

erters, synchronous motors
one step process

Mechanical Line Shaft
Two Step Process / Electrical Line Shaft /

|
Phase 3

_ Single Motor Drives
nalog regulators replaced in

970s by digital regulators, which

greatly increased repeatability controlled by hierarchal

computers and plcs
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* |n the beginning a two step process
 Machines were mainly mechanical
Form the fiber

Quench
Unwind Drawing the fiber
Different draw ratios
Draw  required different
gear sets
Wind

Winding

The controls grew as the process improved



@ Inverters invented for this process 60°’s @%
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Inverters Synchronous Motors

By changing the relative speed of the draw rolls different
products could be made without time consuming gear
changes yielding a single step process



I EI Case Study Number 1 @%

AAAAAAAAAAAAA

Major Fiber Producing Chemical Company

Single step process still meant same product on
an entire machine — More Flexibility Required
— Motivated by JIT - Automotive Carpet Customer

Decided to replace bulk inverters with small single
motor inverters - Good Price, Good Performance

- NO TOTAL AUTOMATION PLAN
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I E Case Study 1 @QI&%

. 2 years later building an ASCII interface to a DCS is not
complete (at least 1.5 man years wasted)

* |n an attempt to connect the drives to the main control system a
“black box device” to interface to the RS 232 port on each drive has
10 second update time to read all speeds and currents of 8 drives.
40 positions x 10 Seconds = Failed Network

1st operator interface for drives

2nd DCS operator
interface for the rest of the

machine = EIrrors

11



Four Position 3 Color BCF Machine Arch
One Common Data Base

PROFEIBLIS

Controller
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Zone heater Control
for 3 extruders

conirofiNet

CoTtroIIer

DeviceNef

Godet || Godet
Heater Heater
Control | Control

Winder drives are ac fed

Winder
Bale Roll

Tof4
Winder Panels

Pulse p/u

BCF Machine

Extruder

m METERING PUMP

100 RPM

CHIMNEY AIR TEMP
150C

Position 1 of 4

DRAW

ROLLS HOT
3500 MPM CHEST
190 C

WINDERS
3500 MPM

SINGLE SPINNING
POSITION
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I E Example No. 2 Fabric Processing %@0
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e Processing Fabric
— Better fabric through chemistry is achieved , delivering the quality customer’s desire.

— The stages include washing, bleaching, shrinking, dyeing and adding stay pressed
finishes.

 Automation has enhanced repeatable processes and enhances cost control

« A common data base including line speed, concentrations of chemical and
temperatures insures repeatable higher quality.

— For example by optimizing the bleaching process can reduce the amount of dye needed
to achieve the quality color desired in the dyeing process.

13



I E Example No. 2 @Q}VW
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* In the past multiple data bases had to be coordinated

* Processing fabric was often considered an art

— Time in the chemical was set by the speed of the line, which was controlled by one data
base — a Drive system

sy
:
/\

;

OO0
--- %}/@\

/

Motors & Gears

®

Drives

14



Chemical Concentrations often manually set by valves

= 2 Stage Preperation Range Morrison Textile ITMA 2003

Caustic |
Chelate :-_—_‘ f1 ———— Sadiurm
[ Silicate

Peroside

G_h_elétg Flowr

2

ex/
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morrisen textile machinery co.

Monday, March 31, 2003 1:43:03 P

Micro-Nip Saturator

C‘Eiu'st;i% Flowr

g o :
o= i

4

iR

2
’__-\ s
M- 9/ h ¥

3.3 litersfmin. 3% ltersfmin 2.5 liters/min
Tark'&! Level Tank'B' Level Peroxide Flow
a0 a0 2
: i \ | 3
; 0a_ — 4
TEO % 1.7 liters/imin
Liguor Flow/Mlicrotip | Water FlowMlicrolip -CmentGa.p‘Sett:ing— i
40 40 3
20 Sy 60 207 )y 60 2 S
20N TN T
o \ _Beof n M /_ s ol e T WiD
44 Titersimin £3 litersfmin 000 mm

Micro-Nip Section Controls

Liquor Flow Loop I
F atio Control

Level Control
Water Adder

I Section Speed I

Mixer
Controls

Micro-Mip Historical
ap Settin PY Trends

Alarms I

1:31:19 PM 3-1 Box #4 Temperature (degC) Hi Temp

15



Multiple data bases yield multiple chances ex
for errors

 Even when a control loop is used to set concentration or temperature, IS it
the right value for the product being run.

 Multiple data bases yield multiple changes for errors

 Take Temperature Control — The easiest
— Sometimes Single Loop Controllers were used to maintain temperatures
e QOften set for wrong product being run
— Manual Controls with temperature read out
« Cannot be monitored 100%
— Temperatures Drifted from beginning to end of the same lot of fabric
— No Chance to repeat the next time a product is run

16
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Spectrum Indigo Dye Hange

1:31:19 PM 3-1 Box #4 Temperature (degC) Hi Temp

nrorrison textile macfiinery co.

e — —— ]| |
= M —

@ 000
@ o o

f:l‘.:& @ S
[ |:|

il OO

L) o o Steamer

uu

DusBox#tl DusBox#2 DueBon#2 DusBox#td DueBon#S DueBox#te DueBox#7 DueBox#S WashBox#S WashBox#d
| sa.s%c| [ sa.s%c| | s8.8%C

]?5. B cm

WashBox#l WashBon#Z Z—1Box#2 2-1Bound

;]' 21.59C| 1 BE. 6 D'ci_ j_1aa.'a"i’c_|'_ ] SE. Sﬂéli | CER|
[Bsctem | [ezen | [fazem |

Current Run
StyleCode: MTM 0019
Recipe: [ndigo
Batch Size: 30,500 m

Yarn Count: 5
Line Speed: 28.9 metersimin.

Exit Moisture

I e-4z ||

Drive

Production B

Batch Dancer
Positions WashBox#? WashBox s OruStacks DruStackd OruStacks
Batch Downtime [EERCEEIN EECEE | 4.2e8AR | [ 4.z2eAR | | 4.2EAR |

Hotes Report
tMonday, bMarch 31, 2003 1:33:35 PM
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Spectrum Indigo Dye Range

1:23:43 PM Wash Box #1 Temperature {deqC) Hi Temp

meorrison textile macfinery co.

_,:|18?.2¢'C|§_J18?.2¢'C|;
e o] —_———

- @lels
o

#:I:& & < @ o

Scheduled Production Spectrum Indig_u: Rang x|
o
o C MTM 0001 Due: 10/ 1503 i
MTM 0019 Duel0f15/05 ]
MTM 0004 Cuel0f19/03
FMTM 0020
< o @ o o W
& Skvle Code Order #
| mTMo01 | Ri1-4r2344399
Recipe Yarn Counk Batch Size
| Reative 1 | 7 | 13,500m
—
Scheduled Ship Run Date
WashBoz#l lashBos#Z Z—1Bo=#2 Z-1Bonitd weBon#te DweBos#y DueBox#t® WashBox#S WashBos#td
| #2.5%c| | se.s%%| | Fe.2¥c| | 25.2%C) I L0905 I Shalizlu3 Sl | | 88.2%c| | 85.2%C| | 82.2%C
[ [FEaem 558 cm I [FEooem |

Current Run
StyleCode:
Recipe: Mone Selected
Batch Size:
Yarn Count: 0
Line Speed: |dle

Exit Moisture

I e==

Production i
Overview
Dancer
Positions TEEIRLS
WachBou#7 WashBom 8 OrwStacks DruStackd OrwStacks
Downtime ez z=c| [=3-2%c; |[[ 2.2ear || I [ +.2Emr

tMonday, March 31, 2003 1:24:48 Pk




ex/

-
AHMEDABAD 2006
Spectrum Indigo Dye Range I
1:23:43 PM YWash Box #1 Temperature (degC) Hi Temp "
il I J1s?.zﬂc|_]187.2°c|f morviscnl textile machinery co.
el el e e
Morrison Testile Rope Range Recipe Management Screen x|
f:n Skyle Code Order Murber Recipe Tvpe Yarm Caounk Bakch Size Scheduled Ship Date
| mMTMOo11 | R1-4R23443992 | Reactive 1 | 7 | 13,500m [ 10/19/03
Reactive 1 is Ready to Download |
Incligo I Mercerizer I Sulfur Bottomn  Reactive 1 I Feactive 2 I Sulfur Top I Sualfur 1 I Sulfur 2 I et I Iclle I
Reactive 1 Batch Recipe SetPoints
Description SetPoint Limits Description SetPoint Limits
VWWash Box #1 Temp 27 degC 10- 110 degC Steamer Temp 1 955 4ogc 10- 110 degC
YWiash Box #1 Level 0 cm 0-150cm Steamer Temp 2 295.5 degC 10- 110 degC
WWash Box #2 Temp 27 degC 10- 110 degC Wash Box #5 Temp B0 gegs 10- 110 degC
3-1 Box #5 Level 0 cm 0- 150cm WWash Box #5 Temp B0 gegC 10- 110 degC —
3-1 Box #3 Temp 27 degC 10- 110 degC Wash Box #F Temp B0 gegC 10- 110 degC
WashBox#l Wash =T =T hEox#S WashBox#d
[==% [ 3-1 Box #4 Level 28 o 0- 150cm WWash Box #8 Temp B0 degC 10- 110 degC sz [E20
[Eaaon | 3-1 Box #4 Temp 87 degC 10- 110 degCC DryStack #3 Press 9 BAR 0-5BAR
CUrren Indigo Box #1 Temp 27 degC 10- 110 degC DryStack # Press 5 BaR 0-5BAR
StyeCode: MTH 001 Indign Box #3 Temp B0 degC 10- 110 degC DryStack #5 Press 5 BaAR 0-5BAR
Recipe: Reactive
Batch Size: 13,500 . _
Yarn Count: 7 ! Download Reactive 1 I
Line Speed: 28.5 mete i ]

Driver

Production e

Alarms

Dancer

|

Positions
WashBox#? WashBos#D DruStacks DruStacks DruStacks
Batch Downtime [=s-27g] [s=.z% R [ azerr | [ 4-zerr |
Hotes Report dl 3 e | | L |

bMonday, bMarch 31, 2003 1:25:13 P
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Xl

Reactive

F= spectrum Indigo Dye Range Entrance WashBoxes

maorrizan textile spachiney co. A EE D
By—Pass . VAT
' Current Run : — T ]
StieCode: MTH 0001 —
Recipe: Feactive 1
e D

Batch Size: 25,000 rm
i Yarn Count: 5

S
Line Speed: 258.5 meters/min.
tﬂ— -B_iﬂ—ﬂ_tﬂ- LC
| LIC LIC | LIC
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L[ LL L[

gt [oam [ oz [0z
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&
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O
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©
=

O
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| er.e®c] | B.BoM | [ 2?.85|:_ | er.e®c| | B.Bcm | | 7r.7=c] [2g.@conm |
Wash Box #1 Wa=h Box #: 3-1 Box #3 3-1 Box #4
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r= Spectrum Indigo Dye Range Entrance WashBoxes N x|

' 4 )

morrison textile machinery co.

Sulfur 1 B
VAT Reactive

By—Pa=ss

Murrant Pan |
L [l P2 WashBox 4 Level Reackive Ine
Reciy Enhanced PID

o AEE ST Program:Process.WB4 LIC Reactive

Yarn Cou

Line Spee S P hode:
i = Dperator
= < | = Auto
- - Progratr | L
h 75 —75

Operatar

Cas/Rat

[4) ]
()
I|||||||||I||||I)|||I"3'

4, ]
o

Auto

Manual

I to Steamer

L]
]

Detail... Wash Bhk #1
Entrancg

Tune. .

= _CasrRat |
- o |
;25 | [ Fic]
= _owa |
_Tune...|

4_5
: %

e

o
=
=P o0.6531
P g0.693

u] a0 100

O Y A Y I
% 80.693

Status: Ok

{

| 27.e%c] | 8.ocm | === === [eeam| == |28.8cnm |
Wash Box #1 Wa=h Box #2 3-1 Box #3 3-1 Box #4

1:23:43 PM Wash Box #1 Temperature (degC) Hi Temp
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= Spectrum Indigo Dye Range Entrance

x|
» |

1
rending

x|
] 31 Box B2 Temperature [degl] 1000 Entrance "W azh Boxes #1 - #4 Temperatures Monday, March 31, 2003 1:30:21 P Reactive
— ooy, [ 77
3-1 Box #3 Temperature [degC) o000 - = :
0.0 =0 i
] ‘whazh Box #2 Temperature [degC) o000
— oag =
O ‘whazh Box #1 Temperature [degC] 100.0
Trelji— 0.0
1:24:53 PM 1:25:17 1:25:41 1:26:05 1:26:29 1:26:53 PM
(A ] [=s] e i
= 31 Bow 84 Level [om] =37 Entrance “Wazh Boxes H1-H4 Levels Monday, March 31, 2003 1:30:21 PM
= 0.0} =N
31 Box #3 Lewvel [cm) Fa7 .
— ] wiazh Box #1 Level [cm) ?SE o
1.7 H - = to Steamer
1:2551 PM  1:25:57 1:26:02 1:26:08 12613 1:25:18 PM -"//
[(m o ] [ | [ | e [ | [ | [ n]

. &
s |.|- n.

| eF.e¥c) | cm | =N | er.e®c) o | | FF.7PC jes.Bonm |
Wash Box #1 Wa=h Bozx #:2 3-1 Box #3 3-1 Box #4




Active Recine 1is: Tndian
Spectrum Indigo Dye Range Recirculation Pump AC Drive Parameters

Eetle o Ramp Rates I Load Limits | StopBrake Modes | Restart Mades I Powerloss I Dir Caonfig | HIMRefCaonfig I MopConfig I Drivelemary l Diaghostics
Faults | alarms I CammZonkrl | Masks/Owners | Datalinks | analoglns | AnalogOuts | Discretelns | DiscreteOuts | Devicellet | Demo
IMetering IDriveData I MatorData I Tarquedttributes I Volts per Hz I Speed Mode I Speed Refs I DiscretesSpeeds I SpeedTrim I SLipComp I Process PI

Metering

Parameter #1 Output Frequency

Parameter Management
Parameter #2 Command Frequency

Parameter #3 Output Current I— Enter Parameter Number

Parameter #4 Torque Current I— Enter Parameteryalue

Parameter #5 Flux Current

Write Mew Value
Parameter #6 Output Yoltage

Parameter #7 Output Power

Parameter #8 OutPut Power Factor Read PowsrFlex Paramsters

Parameter #9 Elapsed MwWh

Parameter #10 Elapsed RunTime

Parameter #11 MOP Frequency

Parameter #12 DC Bus Yoltage
Parameter #13 DC Bus Memory o.o0
Parameter #16 AnalogInput 1 value

Parameter #17 AnalogInput 2 value

I
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X

DyeBoxti1

S

[FE-Hom |

1:31:19 PM 3-1 Box #4 Temperature (degC) Hi Temp
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spectrum Indigo Dye Range

F= Indigo Dye Range Drives Overview

]
I
Fool
: .a"‘\.o‘"\/"‘\.o‘"\/"‘\.a"‘\:l

WashBox#tl WashBox

Drive Name

Wwash Box #1
Wwazh Box #2
3-1 Box #3

3-1 Box 14
Diy Stack #1
Diy Stack #2
Steamer

Dye Box ##5
Dye Box #6
Dye Box #7
Dye Box ##8
Dye Box #9
Dye Box #10
Dye Box #11
Dye Box #1112
Wwash Box #13
Wwazh Box #14
Wash Box ##15
Wash Box ##16
Duy Stack #3
Diy Stack #4
Dry Stack #H5

HP Amps Rated BPM Actual BPM Drive Status

ex/
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ok morriscr textile mracfiinery co.

Ok
motor thermostat trip
ok
(] 4 o fe)
rnotor overcurrent
Ok
(0]

Drive Speed
Tionls l Alarms

Alarm Historp I U ”
(135 S

#5 DueBos#? DueBox#2 WashBoz#S WashBox#é
| 2e.s%C| | 22.59C| | 28.89C

| 91.5i’ﬁ| 1 86.:6:'

-|'55. 1om

[46-50om | j44.2cm"

StyleCode: MTM 0019
Recipe: [ndigo
Batch Size: 230,500 m

Yarn Count: 5

Current Run

Line Speed: 25.5 metersimin.

Drive
Overview

Batch Dancer
Heport Positions

Production

Alarms

Batch Downtime
Hotes Report

WashBon#?  WashBox#d

'J?S. B o .

Exit Moisture

I 6.4 %

DruStacks DruStackd DruStacks

| éa.aﬂq_ | 5. @ o0

| 4.2 BRAR | | 4.2 BAR |_' | 4.2ERR

tMonday, karch 31, 2003 1:35:45 P
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WEB Based Reports

AHMEDABAD 2006 -
Morrison'Morrison’ IndigoDyeReport.htm - Microsoft Internet Explorer # Microphone @TDDIS| £ Handwriting 57 Draving F"ad| @| e e =l ]
File Edit ‘Wiew Faworites Tools  Help
dmEack - = - (E) iat | i Search  [GeFavorites G Media @l By S -
Address C:'I,Ml:urriscun'I,Ml:urrison'l,lndigDDyeRepDrt.htm LI ﬁGD |Link5 =5

Spectrum Indigo Dye Range Batch Summary

Customer: MTK 0019
Recipe: Indigo
Size: 30,500 m
Date: Monday, March 31, 2003 1:34:58 PM
Comments during batch

Warn Count 5 1 DyeBox1 Temp too hi
Running Speed (meters/min.) 285 Monday, March 31, 2003 1:34:10 P
Mloisture Content (%) B.4 2 WashBox=1 Level low for 2 minutes
Fower Ulsage (kwhrs) 235 Monday, March 31, 2003 1:34:27 PM
Water Llsage (liters/min) 175 3

Steam Usage (litersfmin) 1425

Rope Zain/Loss (%) 4.1 4

Wi'ash Box #1 Temperature (degrees C.) 2155

Wiash Box #1 Lewel (cm.) 551 a

Wash Box # Termperature (degrees C) g86.6

3-1 Box #3 Temperature (degrees C.) 100 b

3-1 Box #3 Level (cm.) 463

3-1 Box #4 Temperature (degrees ) 955 ¥

3-1 Box #4 Level (cm.) 44 2

Dry Stack #1 Pressure (kafcm2) 4 8

Dry Stack #2 Pressure (kgfom2) ks b
Indigo Dye Box #1 Temperature (degrees C.) 90.5 9

Indigo Dye Box #3 Temperature (degrees C.) Q0.5

Wiash Box #5 Temperature (degrees C.) 90.5 10

Wash Box # Termperature (degrees ©) S0

Wiash Box # Temperature (degrees C.) Q0

Wyash Box #3 Ternperature (degrees C) =11

Dry Stack #3 Pressure (kafcm2) 3.7

Dry Stack #4 Pressure (kgfomZ) i

Dry Stack #5 Pressure (kgfcmz2) 37

Indigo Circulation (litersdmin) 95
4] | _’l—l
@ Done l_ l_ |_|E§, My Compuker




Reports can be show on the plant Email system
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Spectrum Indigd M= Morrison Textile ITMA 2003 |

Srpa|ss BanRwA DB |[a2a|<<>>»|A %]
H@ L3 & Star: |03/26/2003 ~|[12:00:00 40

End; |03/26/2003 ~|[1200004M == ThePast |2 = [hous |

| 17216

clfiinery co.

Spectrum Indigo Dye Range Fault Downti

17 206 —
17196 —
17 186 —
17176 —
17166
| I
B vB#13 Temp Loop Failure [N YvEB#14 Temp Loop Failure [ “vB#15 Temp Loop |
- Fe-Circulation Pump Failuri- Break Out
(TS R
W=shBon WashBox#te
21,59 EENCET
555. 1 cm
c

StyleCode: MTM 0015
Recipe: Indigo

Batch Size: 30,500 m

Yarn Count: 5

Line Speed: 22.5 metersimin.

Exit Moisture

B |

5 Drive
Production i Alarms
Overview
Batch Dancer
Heport Positions e
+ WashBoxn?  WashBoxns DroStacks DroStackd DruStacks
Batch | EEERCEE N BT g 4.2 BAR || a 4.2 BAR E g 4.2 BAR |
Motes | e——— —_— | e —— ——

fMonday, March 31, 2003 1.37:.25 PM




Case No. 3 : ex/

ColorWorks Process Automation
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“ System Highlights:

4:"\' » Flexible system able to accommodate all new dyeing technology
C:: ) » Able to communicate with existing control systems and equipment
ﬂ/ - Data collection

* Process monitoring

* Friendly system easy to expand and conflgure

Process Benefits:
* Reduced process variation

* Increased efficiency
» Reduced process waste and rework
 Cost savings
* Process capable for all products

27



Enterprise / Control Integration ex
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Enterprise
Systems

Ethernet

Manufacturing

Execution
Ethernet
Automation
Platforms
Ethernet
DH +
RSLinx
Automation
Remote I/O Components
Control Net
pevice el Plant Floor
Ethernet

28



Communication Standards Aid Implementation

L
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Data Exchange System View

% Untitled - RSSql

Configuration  Define Yiew Options: EGEEEE Help

D 2] 2| »|m] e

b adify
}
(%

Control Transaction
i ck Start = cheduler
= 2o
|

Crata Data T Aansaction

S ource Zollector Manager

—> € > =] <
Tl

T

Transacticn

RSSQL OPC client was used to connect SQL to DCS and PLC [ak=Rlies

* .
ﬂ"DW u(ﬂLgl:for Psrso? s%%r‘%ﬂté?h% nsObjeCt Linking and Embedding o




Scheduler ex
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B scheduler - [Sequence Overview (11,/10;/2001 11:46 - 11/19/2001 11:46) - Automation Fair Demo ed:colormorks_schedule] —|&] x|
File Edit View Database Setup Sequence Adjust Performance Tools Window Help _|5|£|
[oza|sed| = as| 2w |- “laa excammo || B mE WEEEE
(EEmE = 2m 9| |@ases] Bl EEEAE A
. 512400 18,00
Dye Line 2
398 256
163 i 144
80 40
8 B
C-163-80 C-144-40

s S _ le_‘
Ready

[ o | [11/12/2001 11:46
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@ Enterprise / Control Integration %@0
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IT Culture
Process Culture

Planning and Setpoints,
Scheaduling Limits
Supervisory
Inventory Control
Control

Control
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I E What is S 957 @C/Iw%
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« A committee organized by ISA

« Members from end users, vendors, integrators and consultants

— Dupont, Eli-Lilly, Hewlett-Packard, Dow Corning, Union Carbide, Lyondell Chemical,
Honeywell, Bailey, Fisher Rosemont, Intellution, ABB, SAP, Moore, Yokogawa, OSI
Software, Sequencia, Rockwell Automation

— AMR, PriceWaterhouseCoopers

« Chartered with developing a standard for Enterprise System to Control System
Integration

* [SA.ORG
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I E S95 Three Categories of Information @QI&%
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Business Planning
& Logistics Information

Plant Production Scheduling,
Operational Management, etc

Manufacturing Operations
& Control Information

Area Supervision, Production, Scheduling,
Reliability, Assurance, etc

33



I E Block Diagram Sample @}VW

Where are we|[ Where do | Adopt a \( ifyoudonot
now in Total || we wantto || step by step || Naveaplan
Automation bein5 approach Aut;;ration

Years? one project you will never

at a time

) {hieve your g%

AHMEDABAD 2006
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.
U STE I\I The no. 1 result of automation
T I_I ‘ N |< Is repeatable, higher quality

S O L\/ E o Have a plan for automation

and apply it on every project

Rockwell
ALLEN-BRADLEY « ROCKWELL SOFTWARE » DODGE » RELIANCE ELECTRIC A“'Iloma'l'lon
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