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Schneider Electric’s Transparent
Factory is an open automation
framework based on Internet
technologiesthat provides seamless
communication between plant floor
and business systems

Q: “Why do | need Transparent Factory?”
A: With Transparent Factory you can:

b USeacommon Ethernetinfrastructure from
Manufacturingto MES

b Gain competitive advantage through provenreal-time
performance

b Reduce downtime through Web-based diagnostics
b Crealesecureinter-plant communication worldwide
b Cul training costwith everydaytools

b Contain costthrough open standards

This catalog is specifically designed to
introduce you to Transparent Factory -

a world where products are compatible,
interoperable and easy to maintain.
Where performance is high and overall
costs are low. The detailed information
inside includes not only individual product
specifications but selection guides, and
sample architectures that demonstrate how
Transparent Factory automation solutions
harness the power of the Internet to
optimize productivity in virtually any
manufacturing application.

Innovation Network

Computerworld
Smithsonian
Award Winner
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Over thirty years ago, Schneider Electric
revolutionized manufacturing with the intro-
duction of the first PLC, the Modicon 084.

Continued dedication to customer focused
innovation once again places Schneider
Electric at the forefront of the current
revolution —the Internet. With a clear vision of
the future, Schneider Electric introduced
Transparent Factory automation solutions
and became the first automation supplier to
bring Web-based technologies to the factory
floor.

By exposing real-time information at the
source, Transparent Factory eliminates
proprietary barriers, allowing business
systems to access real-time production data
not just from anywhere on the plant floor, but
from anywhere in the world.

Schneider Electric



The Value of

Open Standards

Transparent Factory
technology from
SchneiderElectric
deliversseamless
connectivitytothe
“multivendor”
environmentof
today’sfactoryfloor.

Quantum NOE
Module

Iy

PremiumETY
Module

—— 3
"'-|D|||.“. .'I-!'_ . 5

ConneXium
499N0S17100

Momentum M1E

True Standards

Ethernet

It'sfast, costeffective
andreliable.Designed
for the factory floor,
Industrial Ethernet
has helped construct
open networks that no
longerface bandwidth
restrictions, and bring
the benefitsof IPto
thefactoryfloor.

TCP/IP

TCP/IPistheInternet
standardaswellas
the globalnetworking
standard forall
computingneeds.

Its optimal flexibility
allowsittoactasa
carrierforHTTP,
Modbus, FTP and
many otherprotocols.

Modbus

Theindustry’s serial

de facto standard since
1979, Modbuscontin-
uestoenable millions
of automation devices
tocommunicate. To-
day, supportforthe
simple and
elegantstructure of
MODBUS continues
togrow. The Internet
community has adopt-
ed MODBUS by giving
itareserved portonthe
TCP/IP stack. Users
candownloadthe
MODBUS/TCP
protocol specifica-
tionsandsource

code free from
Schneider Electric’s
Industrial Automation
Businesswebsite.
(See URL below.)

Transparent Factory

When aversatile,
scaleable physical
network (Ethernet)is
combinedwitha
vendor-neutral data
representation
(MODBUS), theresult
isatruly open, accessi-
ble network. Anetwork
sopowerfulitcanex-
change process data
rightdowntothe sensor
level.
SchneiderElectric
continuesto pioneer
open standards with
the world’s first auto-
mationembedded
web server. New
enhancementstothe
TransparentFactory
platformprovide
critical newservices
includingreal-time
Publish/Subscribe,
Faulty Device Re-
placement, Network
Managementand
Resource Monitoring.

www.schneiderautomation.com

Schneider Electric



Accessing Informationin
the Transparent Factory
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Product table

NOE NOE NOE NOE
77100 77110 77101 77111
Ethernet FactoryCast Ethernet FactoryCast
Description 10/100 10/100
Modbus
Client/Server v v v v
Xway
Client/Server
Embedded Web
Server v v v v
User Web Pages v v
1/0 Scanner v v v
FDR Client
FDR Server v v
SNMP v v v v
Publish/
Subscribe v v
Bandwidth Monitor v v
Hot Swap v v v v
Hot Standby v v Available in Available in

Future Release

Future Release

Warm Standby

Schneider Electric




Product table

ETY ETY ETY ETY ETY TSX TSX TSX TSX
110 110WSs 210 4102 5102 P57 P57 P57 P57
2623M 2823M 3623M 4823M
Ethernet Ethernet Ethernet | Ethernet Ethernet Ethernet Ethernet Ethernet Ethernet
10 10 10 10/100 10/100 10/100 10/100 10/100 10/100
FactoryCast FactoryCast
v v v v v v v v v
v v v v v v v v v
v v v v v v v
v v
v v v v v v
v v v v v v
v v v v v v
v v v v v v v v v
v v v v v v
v v v v v v
v v v v v v v v v
v
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Product table

TSXETZ 410

TSX ETZ 510

Momentum
M1E

Ethernet Comm
Adapter
170ENT1100

Ethernet Comm
Adapter
170ENT1101

Description

Ethernet 10/100

FactoryCast

Ethernet
10 Base-T

Ethernet
10 Base-T

Ethernet
10/100

MODBUS
Client/Server

v

v

v

Xway
Client/Server

Embedded Web
Server

User Web Pages

<

1/0O Scanner

FDR Client

FDR Server

SNMP

Publish/
Subscribe

Bandwidth
Monitor

Hot Swap

Hot Stand by

Warm Stand by
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Product table

499NEH 499NEH | 499NOH 499NES 499NOS | 499NES 499NTR 499NTR
10410 14100 10510 17100 17100 18100 10010 10100
Hub Hub Hub Switch Switch Switch Trans- Trans-

Description ceiver ceiver
Ethernet
10 v v v v v v
Ethernet
100 v v v v v
Fiber Ring v v

Schneider Electric




Selection guide Quantum automation platform

Communication Modules

I RL
\ b

Embedded Web Diagnostics, MODBUS/TCP, FactoryCast Custom Web Pages, Embedded
Network Management, /0 Scanner Web Diagnostics, MODBUS/TCP, Network
Management

110Base-T/100Base-TX Portand1100Base-FXPort

Twisted Pair Cable and fiber optic cable

Shielded RJ45for 100Base-TX and MT/RJ for 100Base-FX

1000mA

AllQuantum CPU controllers, Executive 2.0 or higher

Conceptversion 2.0 orhigher ProWORXNXT version 2.0 of higher

o
o
ol
(2]

10 w Schneider Electric



Selection guide Quantum automation platform

Communication Modules

Embedded Web Diagnostics, MODBUS/TCP, Network Management, I/O Scanner, FactoryCast Custom Web Pages, Embedded Web Diagnostics, MODBUS/TCP,
Global Data, FDR Network Management, I/O Scanner, Global Data, FDR

57 57

Schneider Electric w 11



Selection guide Premium automation platform

Communication Modules

MODBUS/TCP, Network FactoryCast, MODBUS/ MODBUS/TCP, Network
ManagementETHWAY TCP, NetworkManagement, Management, ETHWAY,
TCPOpen, ETHWAY

Premium Warm Standbv

110Base (AUl)and 110Base-T (RJ45)

Triaxial cable and Double twisted-pair

Shielded RJ45for 10Base-T and DB-15S for AUI

800/1200mA

All types of Premium processors

PL7 version 3.3 or higher PL7version4.0orhigher
TSX ETY 110 TSX ETY 110 WS TSX ETY 210
58
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Selection guide Premium automation platform

Communication Modules

Embedded Web Diagnostics, I/O Scanner, MODBUS/TCP, Embedded Web Diagnostics, I/O Scanner, MODBUS/TCP,

Network Management, Global Data, FDR Network Management, Global Data, FDR, FactoryCast Custom Web Pages

110Base-T/100Base-TX Port

Twisted Pair Cable

Shielded RJ45 for 10/100Base-TX

370mA

PL7version4.1orhigher

TSX ETY 4102 (replaces TSX ETY 410) TSX ETY 5102 (replaces TSX ETY 5101)

59

Schneider Electric w 13



Selection guide Premium automation platform

Communication Modules

Embedded Web Diagnostics, I/0 Scanner, MODBUS/TCP, Network Management, Global Data,
FDR

110Base-T/100Base-TXPort
Twisted Pair Cable
Shielded RJ45for10/100Base-TX

PL7 version 4.3 or higher

TSX P57 2623M TSX P57 3623M

60

14 w Schneider Electric



Selection guide Premium automation platform

Communication Modules

Embedded Web Diagnostics, I/0 Scanner, MODBUS/TCP, Network Management, Global Data, FDR, Embedded FIPIO

TSX P57 2823M TSX P57 4823M

Schneider Electric w 15



Selection guide Momentum automation platform

Communication Modules

AR LR

984LLCPU

110Base-T Port

Ethernet Twisted Pair Cable, I/O Bus Ethernet Twisted Pair Cable, RS485
MODBUS

ShieldedRJ45for10Base-TX, 9Pinforl/OBus Shielded RJ45for 1I0BASE-TX, 9Pinfor
MODBUS RS485

Conceptversion2.5orhigher
ProWORX NxT version 2.0 or higher

171 CCC 960 20 171 CCC 980 20

62
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Selection guide

Momentum automation platform

Communication Modules

IECand 984LL CPU

EthernetTwisted Pair Cable,
1/0bus

Shielded RJ45 for 10Base-TX, 9Pin for
1/0Bus

Conceptversion2.5orhigher
ProWORXNNXT version 2.0 or higher

EthernetTwisted Pair Cable,
RS485MODBUS

Shielded RJ45for 10Base-TX, 9Pinfor
MODBUS RS485

1/0 Communication Adapter

Enhanced /O Communication Adapter

110/100Base-TX Port

Twisted PairCable

Shielded RJ45for10/100Base-TX

Supplied from the Momentum I/O Base.

Supplied from the Momentum I/O Base.

171 CCC 960 30 171 CCC 980 30 170 ENT 110 00 170 ENT 110 01

62

61

Schneider Electric
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Selection guide

Micro automation platform

Communication Modules

Ethernet TCP/ICP, Embedded Web Diagnostics, Network Management

110/100Base-TX (RJ45), 1 RS-485 (RJ45), 1 RS-232 (DB-9)
Twisted Pair Cable

Shielded RJ45for 10/100Base-TX, DB-9S, Mini-DIN
1x3pinpluggable

19.2t032VDC (24VDCnominal)

200 mA maximum

TSX-37-10/21/22 Controllers

PL7 version 4.2 or higher

TSX ETZ 410

63
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Selection guide Micro automation platform

Communication Modules

Ethernet TCP/ICP, Embedded Web Diagnostics, Network Management, FactoryCast Custom Web Pages

TSXETZ 510

Schneider Electric w 19



Selection guide

ConneXium industrial Ethernet

ConneXium

Network hub

4-10Base-T Ports

Twisted Pair Cable

Shielded RJ45for10Base-T

1x5pinpluggable

310Base-T Ports
210Base-FL Ports

Twi irCableand fiber-

opticring

Shielded RJ45for10Base-T
and BFOCfor10Base-FL

18t032VDC Safe Extra-lowvoltage

80mAtypical, 130 mA
maximumat24VDC

160 mAtypical, 350 mA
maximumat24VDC

4-100Base-TX Ports

Twisted Pair Cable

Shielded RJ45for 100Base-
TX

9.6t057.6 VDC Safe
Extra-lowvoltage

200 mAtypical, 270 mA
maximumat24VDC

499 NEH 104 10 499NOH 10510 499 NEH 141 00

65
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Selection guide ConneXium industrial Ethernet

ConneXium

Network switches

510Base-T/100Base-TXand 2 100Base-TX Ports 510Base-T/100BaseW-TXand 2 100Base-FX 810BASE-T/100Base-TX Ports
Ports
Twisted Pair Cable and redundant fiber-optic ring Twisted PairCables
Shielded RJ45 Shielded RJ45for 10Base-T/100Base-TXand SC Shielded RJ45for 10Base-T/100Base-TX

for100Base-FX

18t032VDC Safe Extra-lowvoltage

800 mA maximum at 24 VDC 125 mAtypical, 290 mAmaximumat24VDC
499NES 17100 499NOS 17100 499 NES 181 00
66
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Selection guide

ConneXium industrial Ethernet

ConneXium

.

Networktransceiver

110Base-T Portand 1 10Base-FL Port

Twisted Pair Cable and fiber-optic cable

ShieldedRJ45for 10Base-Tand ST (BFOC)

for10Base-FL

1x5pinpluggable

18t032VDC Safe Extra-lowvoltage

80mAtypical, 100 mAmaximumat24VDC

1100Base-TX Portand 1 100Base-FX Port

Shielded RJ45for 100Base-TX and SC for
100Base-FX

160 mAtypical, 190 mA maximumat24 VDC

499 NTR 100 10 499 NTR 101 00

67
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Selection guide ConneXium industrial Ethernet

ConneXium

Modbusto EthernetBridge

110Base-T portwith shielded RJ45 connector and 1 serial RS-232/RS-485 port

withRJ45 connector

Twisted Pair Cable

Shielded RJ45

3screwterminals, fixed

24VDC

125mAmaximumat24VDC

Modbus Plusto EthernetBridge

110Base-T, 10Base-2, AUl port; 1 single/dual cable MODBUS Plus port

Twisted Pair Cable and redundant fiber-optic ring

1RJ45,AUl,BNC Ethernetcable; 1/2 DB-9S MODBUS Plus cable(s)

110/220VAC (-15%to/ 10%) 47 to 63 Hz

1000 mA maximum

174 CEV 300 10 174 CEV 200 30

68

Schneider Electric I Telermecanigue | 23



Selection guide ConneXium industrial Ethernet

ConneXium

Standard Glass Fiber Optic

MT/RJ-SC Duplex MT/RJ-ST Duplex MT/RJ-MT/RJI Duplex
5m(16.4ft)
Noradiationalongthe cable

Category 5ofcabling standard EIA/TIA-568; Class D of IEC 11801/EN50173

490 NOC 000 05 490 NOT 000 05 490 NOR 000 05

69
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Selection guide ConneXium industrial Ethernet

ConneXium
Shielded and foiled twisted pair straight-through cable Shielded and foiled twisted pair crossed-over cable
RJ45 (Twoper cable)
2,5,12,40,80m(6.5,16.4,39.4,131.2,262.4ft) 5,15,40,80m (16.4,49.2,131.2,262.4ft)

UL,CSA22.1andNFPA70approvalindicated by “U” afterpartnumber (example: 490 NTW00040U); Category 5 ofinternational cabling standard EIA/TIA-568; Class D of IEC
11801/EN50173; Low Smoke Zero Halogen (LSZH); flameretardantof NFC32070#1 (C2) and CEI322/1

490 NTW 000 xx 490 NTC 000 xx

Schneider Electric W 25



Selection guide Transparent Factory

Communication Devices

Ethernet Communication

110Base-T/100Base-TXPort
Twisted Pair Cable

Shielded RJ45

VW3A58310U

70
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Transparent Factory

Communication Devices

CircuitMonitorand Gateways

Power Meter

110Base-T/100Base-TX Port

1x3pinpluggable

90-305VAC, 100-300VDC

50 mA maximum for VAC and 30 W maximum for
VDC

71

MODBUS to Ethernet Gateway

110Base-T/100Base-TX and2 MODBUS Serial
Ports

Shielded RJ45for10Base-T/100Base-TX

21.6t026.4VDC Safe Extra-lowvoltage

300 mA maximum at24 VDC

72

110Base-T/100Base-TX and 2 MODBUS Serial
Ports

Shielded RJ45for 10Base-T/100Base-TXand SC
for100Base-FX

Schneider Electric

Tedamecanbgue
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Transparent Factory

Architecture

TF Service Selection Guide

Transparent Factory Services Enable:

Communication between PLC stations,
computers and other devices

Configuration, Diagnostics and HMI pages for
TransparentFactory devices

Transferof customuserwebpagestoa
TransparentFactorydevice

Managementofthe networking features ofa
TransparentFactorydevice usingindustry stan-
dard Network Management Software

Automatic Network Address allocation for
devices on the network

Automatic transfer of Information between
aPLC and other field devices such as
Momentum 1/O Blocks, Variable Speed

Drives and any other MODBUS compliant devices.

Real Time datatransfer between devices for
datatransferand plantsynchronization.

User customizable Web pages to show
live datafrom a Transparent Factory device.

Automatic configuration and addressing of
areplacementdevicetoallowdirectreplace-
mentofafaileddevice withoutuserconfiguration.

Open TCP protocol implementation allowing
userstoimplementaTransparent Factory
deviceonany TCP protocol.

o

o

o

o

o

o

o

o

o

o

MODBUSTCP/IP

HTTPWebPages

FTP (File Transfer Protocol)

SNMP (Simple Network
Management)

BOOTP/DHCP

1/0 Scanning

Global Data

FactoryCast

Faulty Device Replacement
(FDR)

TCPOpen

28
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Transparent Factory

Architecture

Presentation

Introduced by Schneider Electric, Transparent Factory provides seamlesscommunica-
tionamongautomation, manufacturingand business systems. Networking Technolo-
giesand newservices make the sharing ofinformationamong sensors, controllers,
workstations, Third Party and Business systems more efficientthan ever. Integrated
WEB serversinautomationcontrollers, networkingcomponents, andfielddevices pro-
videtransparentaccesstoconfigurationinformation, remote diagnosticdata, andinte-
grated HMIfeatures. The TransparentFactory cornerstoneisindustry standards and
the heartofthisfoundationisthe network - Ethernet TCP/IP. Ethernet TCP/IP providesa
single, uniformnetwork capable of satisfying allthe communication needs fromautoma-
tionsensorstofactorymanagementsystems.

Whenmanydiverse systemsareinvolved, Transparent Factory's use of standard tech-
nologies providesforimportantcostreductionsindesign, installation, maintenance and
training.

Justas Ethernet TCP/IP has been builtto fulfillall the needs of Industrial Systems, the
physical Ethernetnetwork has alsobeenexpandedtoinclude products suited for harsh
industrialenvironments.

The Transparent Factory offer consists of the following:

b TF Ethernet Services - Theseservices arebuilton Ethernet TCP/IP to meetthe

demands
ofthe automation userinterms of functionality, performance and quality of service.

b TF products for automation - Schneideroffersafullrange of PLCs, distributed1/0O,
motor speed controllers, IPCs, gateways, and other devices thatimplement
TransparentFactory services.

b ConneXium, a complete Ethernet networking system - ConneXiumoffersa

robustrangeofhubs, switches,transceivers, andEthernetcableswell-adaptedtoharsh

factory environments.

Schneider Electric
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Transparent Factory

Architecture

Note - Thenumbers atthe beginning of the following paragraphs referto the
Network ___ corresponding numbersinthe diagram atleft.

1. Vertical Communication to the devices: PLC, PC 1 1 Peripheral devices

Applicationprogramis concerned with the control ofI/O Devices. Datamustbetrans-
ferredtoandfromalarge number of different1/O devicesin afast, deterministic, repeat-
ablemanner. Responsetimesarerequiredtobeintherangeof0.01-0.1

seconds.

ServicesAvailable:

_ . " LH gt (e b 1/0 Scanner
Efl:-u- : b OpenMODBUS TCP/IP Messaging
[
Schneider b 2 . . . .
PLCs 3 1. Simple SCADA Services: PC 11 PLC, Peripheral devices

Asimple SCADA package is required to monitor or control adevice or field

g

- }:H"l 1 equipment.
i L
SA R HE chneider ) . .
g e PLCs 1 ServicesAvailable:
b HTTP Server—Custom Web Pages.
Hornes = 1. Automatic Replacement of Faulty Devices: PLC 1 1 Peripheral devices
o
E Assigning of Ethernet Address and configuration Parametersto areplacementdevice.
chneider The systemisrequiredtoautomatically recognize and configure areplacementdevice
PLCs 1 thatisinstalled withoutthe needforuserinterventionorconfiguration.
ServicesAvailable:
b FDR - Faulty Device Replacement
ATV=5! B
_,_5 4 2. Horizontal communication: PLC 11 PLC application sychronization, data
TXTB=F transfer
Magelis

CommunicationisrequiredtotransferdatabetweenPLCapplicationsandtosychronise
several PLC applications. Data mustbe exchanged between several PLC stationsina
time criticalmanner. Responsetimesarerequiredtobeintherangeof0.01-0.5sec-
onds.

ServicesAvailable:
b GlobalData

3. Horizontal communication: PLC 11 PLC programming, diagnostic, data
transfer

Simple communicationinterfaces are required to allow for the transfer of data between
PLCapplications. Datamustbe sentfrom one PLC stationtoanotherwhenrequired, but
the frequency of the datatransfer may vary. Response times are required to be inthe
range of 0.2—1second.

ServicesAvailable:
b MODBUSTCPIP Messaging

4. Vertical Configuration of Devices: PLC, PC 1 1 Peripheral devices

Adevice needstohavean|P addressand associated parameters assigned
automatically.

ServicesAvailable:
b BOOTP
b DHCP

30
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Transparent Factory

Architecture

4. PC to PLC Communication: PLC 11 Computers MES, ERP

Communications of this type utilize standard networking infrastructure and protocols to
exchange large dataamounts with supervision ormanagementsystems. The PLC sys-
temmayberequiredtoimplementaprotocolthatiscustomtothe connected system. Re-
sponsetimeisnotcritical.

ServicesAvailable:

b HTTP-WebPagesandJavaApplets
b OPC

b Open MODBUS TCP/IP Messaging
b TCPOpen

4. PCto PLC Communication: PLC 11 Computers SCADA
Communications of this type utilize standard networking infrastructure and protocols to

exchange large dataamounts with multiple PLC systems. Responsetimes are required
tobeintherangeof0.5—-2seconds.

4. Configuration, Monitoring and Troubleshooting of Devices: PC 11 PLC,
Peripheral devices

Asimple methodis neededto configure, monitorordiagnose adeviceorPLCviaa
standard PC.

ServicesAvailable:

Schneider Electric
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Transparent Factory

Architecture

The Tratsparetit Factory Cormynunication Slack

P i Pt

Ethemet 802 3 and Ethemet |1

Modbus - Theopenstandardinthe automationindustry since 1979, Modbus hasbeen
combinedwiththebackboneofthelnternetrevolution, EthernetTCP/IP. Togetherthese
produce Modbus TCP/IP, acompletely open, flexible Ethernet networking protocol.
Therearenoproprietary chipsetsorlicensingfeesrequiredtodevelopaModbus TCP/IP
device.Modbus TCP/IP canbeimplemented onany device thatsupports astandard
Ethernet TCP/IP stack. The Modbus TCP/IP protocol document can be downloaded

from www.MODBUS.org.

Modbus TCP is simple and open

The Modbus applicationlayeris very basic, and wellknown. There are thousands of
manufacturers currentlyimplementing the Modbus standard, hundreds of these part-
nershave alreadyimplemented Modbus TCP/IP aswellas hundreds of new products
thathave chosen Modbus TCP/IP asthe Ethernetstandard. The simplicity of Modbus
TCP/IP allows any simplefield device like an I/O module to communicate on Ethernet,
without alarge amount of memory or high processing capacity. There are no proprietary
chipsetsorlicensingfeesrequiredtodevelopaModbus TCP/IP device.

The Modbus Application protocol specification (thatis used forboth Ethernetand Serial
communications)is controlled by MODBUS.org, agroup dedicated to developing the
Modbus specification.

Modbus TCP is Performance oriented.

Duetothe simplicity of the Modbus applicationlayer, and the capacity of Ethernet 100
Mb, the performance of Modbus TCP is excellent. Thisallows the use of Modbus TCP/IP
intime critical pointto pointapplications like 1/0 scanning.

The Modbus Application Protocol is Standard.

TheapplicationprotocollayerofModbusisthe same onModbusserialline, Modbus Plus
orModbus TCP. This allows message routing from one network to another without the
need forprotocol conversion. Now thatModbus isimplemented over TCP/IP, the addi-
tionalbenefitsof IProuting become available tousers. Modbus cannowberouted be-
tweendevicesanywhereintheworld, withoutregard forthe distance orthe different
physical networks.

Schneider offers afull range of gateways to connect Modbus TCP/IP networks to exist-
ingModbusPlusorModbusserialnetworks.

32
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Transparent Factory

Architecture
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Modbus Client / Server Messaging

AIINOE 771xxQuantum Ethernet TCP/IP modulesprovide theuserwiththe abilitytoac-
cessdatafromthe controller using the standard ModbusModbus/TCP protocol. Any de-
vice-aPC, HMI package, another PLC, orany Modbus/TCP compliantdevice - can
accessdatafromthe PLC. The Modbus/TCP Serveralso allows programming panelsto
logintothe controller over Ethernet.

The Quantumand Premium Ethernet modules supportupto 64 simultaneous
Modbus/TCP Clientand Serverconnections. Theyallowonly one programming panelto
beloggedinatatimetoguarantee consistency of changestothe controllerconfigura-
tion.

Momentum supports up to 14 simultaneous Modbus/TCP Clientand Server
connectionsandallows only one programming paneltobeloggedinatatimetoguaran-
tee consistency of changesto the controller configuration.

Assigned well known port:

IANA (InternetAssigned Numbers Authority) hasassignedwellknownportnumber TCP
502 to the Modbus protocol. Port 502 on the Ethernet TCP/IP Stack is now dedicated to
the Modbus protocol. This ensures compatibility to awide variety of devices and the
Modbus protocol. Today the Modbus protocolisthe single mostsupported protocol
amongautomationdevices.

HTTP — Embedded Web Server (RFC 1945)

HTTP (Hypertext Transfer Protocol) is a protocol used to transmitweb pages
betweenawebserverandabrowser. HTTP hasbeenusedonthe Websince 1990.

Theembeddedwebisoneofthe core elementsof Transparent Factory and allowsdirect
viewing of device informationfromanywhereintheworldand fromanylevelinanorgani-
zation, allusingastandard Internetbrowser such as Microsoft Exploreror Netscape
Navigator.

Tasksthatcanbe completedwithaWeb Browserinclude:

b Viewthe Devicesconfiguration

b ReadDatafromthedevice

b Modify the Device Configuration

b Accessembedded HMIPagesformonitoringandcontrol
b ViewHistorical ErrorLogs

b Configure additionaluser-defined web pages

BOOTP / DHCP (RFC 1531)

BOOTP/DHCP isusedtodynamically provide IP addressestodevices. This
removesthe needtoindividually managethe IP address of each device and moves
thismanagementintoacentral IP Address server.

The Dynamic Host Configuration Protocol (DHCP) provides Internet hosts with
configurationparameters. DHCPisanextensionof BOOTP.DHCP consists oftwocom-
ponents: aprotocol for delivering host-specific configuration parametersfromaDHCP
servertoahostand amechanism forallocation of network addressesto hosts.

Schneiderdevicescanbe:

b BOOTP clients, enablingthe automatic assignmentofan IP addresstoeach
device.

b aBOOTP server, enablingaSchneider Electric device to manage and assign
IP addressesto other devicesinthe system.

b SchneiderElectric builds onthe BOOTP/DHCP protocoltoimplement Faulty
Device Replacement.

Schneider Electric
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Transparent Factory

Architecture

FTP — File Transfer Protocol (RFC 959, 2228, 2640)

TheFile Transfer Protocol (FTP) providesthe basicelementsoffile sharing. FTPisused
by many systemsto transfer files between devices.

Transparent Factory devicesimplement FTP as astandard method oftransferring
informationtoandfromthedevice. Thisincludesdownloading new firmware and custom
webpages.

SNMP — Simple Network Management Protocol (RFC 1155, 1156, and 1157)

The Internetcommunity developed the SNMP (Simple Network Management Protocol)
standard to allow management of many diverse network devices using a single system.
Network Management Systems can exchange information with SNMP compliantdevic-
es. Thisinformation allows the management system to monitor the state of the network
andattacheddevices, to modify the configuration ofdevices,andtoalarmfailuresof net-
work devices.

TransparentFactory Devicesare SNMP complianttoallowthemtofullyintegrateintoa
Managed Network.

Embedded Web Diagnostics

Factory Level
orIntranetsite

PC compatible
+Internet

Browser
Etherne Router I
TCP/IP —
—
Workshop/ i ‘

Machine Level m ==

Premium +Web server i3
Quantum +Web server

Schneider Automation controllers supporting Ethernetcommunicationinclude an
integrated, real-time data Web Server. The Embedded Web Diagnostics permit
onlineaccesstoEthernetinterface and controller configuration and diagnostics.

Noneofthefunctions provided by the Web serverrequire any configuration or
programming of either the Schneider controller orthe PC supporting the Internet
browser. Moreover, this capability can be usedin an existing application withoutany
modification of the resident program. The following device monitoring / diagnostic capa-
bility is provided by the integrated Web Server:

Configurationmenusforthe DHCP serverand SNMP.

The Ethernetstatisticsfortheinterface.

The Configuration of the Controller

The Register Valuesinthe Controller

Theconfiguration, status and value ofthe Remote I/Oregisters
The configuration, status and value ofthe Distributed I/O registers
Interface Crash Log statistics

O T T T T T OT

Datafromtheintegrated Web Serveris presented as astandard HTML-based Web
page. Theseweb pagescanbeviewed acrossthe Internet using Microsoft Exploreror
Netscape Navigator version 4.0 orgreaterand SunJDK 1.1.4 or greater.
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Configured Local Rack — Premium Rack Viewer — Momentum |/O Status

The Local Rack screen displays the current configuration of the local rack, including the
controller,embedded servermodule and any I/O modules. Therack display can contain
upto16slots.

Eachmoduleisdisplayedinitsconfiguredslotintherackandthefollowinginformationis
provided:

b Alabelatthetop ofthe Quantum module tellswhattypeitis. Question marksindicate
thatthe module typeisunknown orthe slotisempty. Avertical label displaysthe Pre-
mium module type and partnumber.

b AnLEDbelowthe Quantummodulelabelreportsthe module status

v Greenindicatesthatthe moduleisfunctioning properly
v Redindicatesthatthe moduleisnotfunctioning properly

b Theboxinthe upperlefthand corner ofthe Premium module displays the slot
numberand module health:

v Avyellowboxindicated the module is functioning properly.
v Aredboxindicatedthe moduleisnotfunctioning properly.

Clickonamoduleicontoobtaindetailedinformation aboutthat module.

The Quantum CPU moduleiconcontainstwolinks. Thetoplinkleadstothe

Controller Status. The lower link leads to the Distributed I/O display. The Premium CPU
moduleicon (slot 1) contains two links. The top link leads to the FIP I/O Module Diagnos-
ticspage. Thelowerlinkleadstothe PLC Personality page.

Alineleading down fromthe Rack#0icon (tothe leftoftherack)isalinktothe nextrack.
Whenyou place your mouse over thislink, itturnsinto ared arrow. Each rack in the con-
figuration may be viewed inturn. Upward links will take you back toward Rack#0.

Controller Status (Quantum — Premium — Momentum)

The CPU Configuration Page provides up-to-date information aboutthe controllerand
its configuration. Access this page by selecting the CPU module or the hyperlink at the
bottom of the page.

The Status message displaysthe operational status ofthe Quantum Controllerinaclear
easy-to-read messagedisplay.

TheLEDindicatorsinthe upperleft-hand corner ofthe Premium screen provide a
dynamicreportonthe controllerstatus:

LED Color if On Meaning if On Meaning if Blinking Meaning if Off
Run Green Application Running Stopped PLCError
ERR Red PLCError Notconfigured No Error

110 Red I/0 Event - No Error

COM Yellow CommunicationError | - No Error

Someofthedataprovidedonthis pageisdynamic. Dynamicdataisconstantlyrefreshed
atarate determined by the performance of the Embedded Server, network, and client
CPU.

Schneider Electric
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Distributed 1/0
Several Web pages provide information about configured distributed 1/0, including:
b Distributed /0O Drops page

Distributed 1/0 pages canbe accessed by selecting eitherthe CPUoraNOMfromthe
Configured Local Rack page assumingthat Distributed 1/Ois configuredinthe con-
troller.

Whenyouselectamodule onthe Configured Local Rack page configured fordistrib-
uted /0, youreach apage with detailed information aboutthe distributed
1/0 networked drops controlled by thatmodule.

Thetop half ofthe screen provides the current status (dynamic) and other dataabout
the controllerorNOM module runningthedistributed I/O network.

The bottom half of the screen displays anicon for each distributed I/0 drop.

o

Distributed I/O Specific Drop page

Whenyouclickonadropicononthe Distributed /0 Network page, youreacha
Distributed I/O Drop page withinformation aboutthatdrop.

Thetop partofthe page reports the current status of the drop and the number of
modulesin the drop.

The bottom partofthe page providesaniconforeachmoduleinthedrop. Alabel
atthe top of the module identifies the module type.

b Greenindicatesthatthe moduleisfunctioningproperly
b Red indicates that the module is not functioning properly

o

Distributed I/O module pages

WhenyouclickonamoduleicononaDistributed 1/O Drop page, youreacha
Distributed 1/0 Module page withinformation aboutthatmodule.

Thetoppartofthe screenprovidesinformationaboutthe currentstatus ofthe
1/0 module, itslocation, module type and input or output offset.

TheLED panelinthe lowerpartofthe screendisplaysthe status ofthe discrete
1/0 points:

b Greenindicatesthepointisactive
b Offindicates the pointis notactive
bltdisplaysanalogregistervaluesinintegerformat.

Ethernet Statistics (Quantum — Premium — Momentum)

The EthernetModule Statistics page providesinformationaboutthe status, transmitand
receive statistics and errors for the Embedded Server module. Access this page by se-
lectingthe NOE module fromthe localrack or use the hyperlink atthe bottom of the page.

These statistics are forinformation only. Toretaintheinformation, itmustbe copied of-
fline. The counters onthe Quantum and Momentum Ethernetinterface may be
resettozerobyclickingthe ResetCounterbutton.

The Status message displays the operational status of the Quantum Ethernetinterface
inacleareasy-to-read messagedisplay.

The LED indicatorsinthe upperleft-hand cornerofthe Premium Ethernet Statistics
screenprovide adynamicreportonthe Embedded Server module status:

LED Color If On Meaning If On Meaning If Blinking | Meaning If Off

Run Green Running Normally --- Power Off

ERR Red Module Default Not Configured Runningnormally

ADR Red Network Address faultor |--- NoError
stationoutofrange

Someofthedataprovidedonthispageisdynamic. Dynamicdataisconstantlyrefreshed
atarate determined by the performance ofthe Embedded Server, network, and client
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Remote I/O Status
SeveraldefaultWeb pagesprovide information aboutconfigured remote I/O, including:
b RemoteI/O Status Page

The Remotel/O Status page givesanoverview ofthe status and health ofthe
Remote I/O networkcommunications. Accessthispage by selectingthe CRP
Dropdownmenuitem, “Remote I/O Status”.

Some ofthe data provided on this page is dynamic. Dynamic datais constantly
refreshed atarate determined by the performance of the Embedded Server,
network, andclient CPU.

b ConfiguredRemotel/OPage

The Configured Remote I/O page displaysinformationaboutthe Remote I/O
Head Processorandthe numberofremote I/Odrops. This page canbe accessed
by selectingthe CRP (RIO Head) moduleinthe Configured Local Rack Page
described previously.

Thetophalfofthe screenprovidesthe currentstatus (dynamic) and otherdata
aboutthe Remote I/O Head Processor.

The bottom half of the screen displays anicon for each Remote I/0 Drop and the
dropnumber. Movingthe cursoracrosstheiconswilldisplay atextmessagein
the Browser status window indicatingwhetherthe dropis 800 series or Quantum
1/0.

o

Remote I/0O Drop Page

WhenyouclickontheiconforaRemote |/O Drop Adapteronthe Configured
Remote I/O page, youreach a Remote I/O Drop page with detailed information
aboutthatdrop.

Thetop partofthe page reports the current status of the drop adapter and the
numberofmodulesinthedrop.

Thebottom partofthe page providesaniconforeachmoduleinthedrop. Alabel
atthe top of the module identifies the module type. Question marks indicate that
themoduletypeisunknownortheslotisempty. Acolored LED reportsmodule
status:

b Greenindicates that the module is functioning properly
b Redindicatesthatthe moduleisnotfunctioning properly

o

Remote |/O Drop Module Page

WhenyouclickonaspecificmoduleonaRemote |/O Drop page,youreacha
Remote I/O Module page with information aboutthatmodule.

Thetoppartofthescreenprovidesinformationaboutthe currentstatusofthe
I/0 module, itslocation, module type andinputor output offset.

The LED panelinthe lower partofthe screendisplaysthe status ofthe discrete
1/0 points:

b Greenindicatesthepointisactive
b Offindicatesthe pointis notactive
b Itdisplaysanalogregistervaluesinintegerformat.
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Data Monitor

TheaccesstoPLCvariablesisapredefined, password-protected function, which
enablesreal-time read/write accesstoall PLC data.

Thesevariables canbe effectively entered and displayedin symbolic or physical
referenceformats. Itisalsopossibletoaccessunlocatedvariables. Tomodify these vari-
ables,they havetobe declared «authorized» by the configuration software

included with the Web Server module (Web Utility). To modify the values of these
authorized variables, you have to enter an additional password.

Dynamicanimationtables, containingthe variables ofthe applicationto be monitored or
modified, can be created by the userand savedinthe module.

Configure NOE (Quantum)

The Configure NOE web page provides configuration supportinformation for SNMP,
DHCP, and Global Data.

b The Configure SNMP page allows the configuration ofthe SNMP agentdatabase.

b The Configure DHCP page allowsthe configuration ofthe IP Address server
database.

b The Configure Global Data page allows the configuration of the Publish/
Subscribe database.

Support (Quantum — Momentum)

The Supportpage providesinformation on contacting Schneider Automation and
obtaining assistanceregardingthe 140NOE771xx EthernetInterface module.

Alarm Display (Premium)

The AlarmDisplayisapredefined secure function (password-protected). Available with
Premium controllers,itcanbeusedtoprocessalarms (display, acknowledgmentand
clear) managed at PLC level using monitoring function blocks known as Diagnostic De-
rived Function Blocks (DFB). These alarms are processedin exactly the sameway as
those forthe “viewer” screensincludedin PL7 Pro and Monitor Pro software, CCX 17 op-
eratorpanelsorMagelis XBT-F/T XBT-Fterminals.
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FactoryCast Graphic Object Editor

Thegraphicobjecteditorfunctioncanbeusedtocreate graphicviews, whichinclude an-
imated graphic objectsrelatingto PLC variables. These customizable views can be
usedinuserWeb pages (see “Displaying predefined Web pages”below). These views
are created by simple copy/paste operations, andthe objectparametersare definedac-
cordingtotheuser'srequirements of color, PLC variables, name, etc. Views createdin
thisway can be savedtransparentlyto TSXETY 110 WS/5101NOE 77101,
NOE77111Ethernetmodules.

FactoryCast Custom Web Pages

Boththe Premium TSXETY 110WS/5102and Quantum140NOE77110/11 Ethernet
Embedded Web Server modulesinclude aRAM based flash file system. This flash
based file system provides storage for User defined Web pages accessibleviaFTP.

Userdefined Webpagescanbecreatedwithanystandardtooldesignedtocreate HTML
pages (FrontPage, Word 97, PowerPoint, etc.). Web pages createdinthis mannerallow
the userto:

b DisplayallPLCvariablesinrealtime.
b Create hyperlinks with external servers (documentation creators, suppliers, etc.).

Thisfeature is particularly suited to the creation of graphics and pictures for the eventual
purposes of:

b Control, display, and diagnostics.
b Developmentofproductionreportsinrealtime.
b Maintenance oroperatorguides.

FactoryCast Configuration Tool (Quantum, Premium)

The FactoryCastsoftware suppliedonaCD-ROM, withthe Premium TSXETY 110 WS/
5102 and Quantum140NOE 771 10/11 modules, isthetoolusedto configure

and administerthe Embedded Web server. Itiscommonto the Premiumand Quantum
automation platforms and is compatible with Windows 95/98 and Windows NT.

FactoryCastprovidesthe following functions:

b Definition of user names and associated passwords.

b Definition of the variablesto be modified by the user

b Save/restore ofthe whole Web site

b TransferWeb pagescreatedlocallybythe useronaPC-compatible systemtoorfrom
the Premium TSXETY 110 WS/5102 module and the Quantum 140NOE 77110/11
module.

Embedded Web Server Configuration Tools — Web Page Loader (Momentum)

The M1EwebpagescanbedownloadedorupdatedviaaWebPage Loader.

Schneider Electric
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Overview-1/0 Scanning

1/0 Scanning

Inputwords
Device
outputwords Momentum

Premium ATV-58

Thel/OScanningserviceisusedtoexchangeinformationbetweendistributedl/Oonthe
Ethernetnetwork. Nospecialprogrammingisrequiredto utilize thisservice,onlyasim-
pleconfigurationoperation.

Thedistributedl/OmodulesarescannedtransparentlybymeansofModbus/TCP Read,
Write, or Read/ Write requests. This principle of scanning via a standard protocol en-
ables communication with any device, which supportsaModbus serveron TCP/IP.

During operation, the I/O Scanner Service:

b Managesthe TCP/IP connectionswitheachofthedistributed deviceswiththe

following 1/0 Scannerlimits: Quantum, 128 entries; Premiumand Momentum, 64

entries.

Scansthedevicesand copiesthel/Otoandfromthe configuredlocalregister/word

zone

b Providesservice statuswords sothatthe PLC application can monitor the
scanner operation

b Applies pre-configured fallback valuesinthe eventofacommunication problem

oy

Withinthe framework ofthe Schneider Alliances partnership program, Schneider Elec-
trichas developed an offer of hardware and software products which enable the I/O
Scanning protocoltobeimplemented on any type of productwhich canbe

connected to the Ethernet network. Please consultyour Regional Sales Office for

IR FTL 3 T T .o details.
] 1
L I1/0 Scanning diagnostics
f HERENERNENEEEET I/0 Scanning diagnostics are provided using 3 methods:
. -
: : b TothePLCApplication Program: Diagnosticsare providedusingadataarea
insidethePLC.
b . o .-..- . =
B b TotheUserviathe Programming Package:Diagnosticsare provided usinga
graphical representation of the /O Scanning system in the Programming Package
debugscreen.
— —_— ° b TotheUserviaaWeb Page: Diagnostics are providedtoallusersviaasimple

graphicalweb pagethatcanbeaccessed with any standard web browser.

Transparent Factory includes a comprehensive set of enhanced Ethernet
services to customize Ethernet TCP/IP to the automation environment.

The Transparen! Faclory Comynumieation Stack
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Faulty Device Replacement

Faulty Device Replacement

Faulty Device ReplacementcombinesBOOTP,DHCP, File Storageand TFTP
technologiestocreate aunique maintenance systemfor Ethernetdevices.

Faulty Device Replacementcreates asystemwhere areplacementdevice is automati-
callydetected, configured and broughtinto operation by the system, withnouserinter-
ventionrequired.

The stepstakenby FDR are outline below:
b Adevicethatisconfigured as partofthe FDR system fails

b Anotherdeviceistakenfromthe shelf, assigned the failed unit’s role name and
installed onthenetwork.

b The FDR Server(eitheraQuantumorPremium Ethernetmodule) willwork
togetherwiththe newdeviceto configureits IP address andtransfernecessary
configurationsettings, suchas Analog Type and Ranges, tothenewdevice.

b Thenewunitwillcheckthatitisacompatiblereplacementwiththe configured
deviceforthisroleandthencommenceoperation.
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GlobalData

Presentation

The Global Dataserviceisarealtime publish/subscribe mechanismfordistributing data
among stationsinacommondistributiongroup. Global Data permitsthe synchroniza-
tionof PLCs, orthe sharing ofacommon database between differentapplications.

Theexchangesarebasedonastandard publish/subscribe protocol, which providesthe
bestperformancewithaminimum networkworkload. ThisRTPS (Real Time Publish
Subscribe) protocolis promoted by the IDA organization (Interface for Distributed Auto-
mation), and is already a standard, adopted by many other companies.

=« __DataDistribution ""--\.H
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Distribution Group: IP Multicast

Global Data characteristics:
Up to 64 stations can participate in Global Data within the same distribution group.
Eachstationcan:

b Publish 1variable upto 1024 bytes. Publish periodis configurable from1ton
MAST scan.

b Subscribeto1to64variables. Refreshcheckingofeachvariable (health Time-
Outfrom50msto 1s)isperformedusing Health Status bits. Total size of sub-
scribedvariables: upto 4 k contiguous bytes.

The Global Datacanbe configuredwiththe “multicastfiltering Option”which, whencom-
bined with ConneXium switchesthatsupport multicastfiltering, willgreatlyenhance the
Ethernetnetwork performance. Pleaserefertothe ConnexiumrangeSelection Guide
foralistof compatible switches. If multicastfiltering switches are notused, then multicast
trafficwillbe treated as abroadcast.

42

Schneider Electric



Ethernet TCP/IP
Enhanced Services

Transparent Factory

Architecture

GlobalData

Global data diagnostics:
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The diagnostics screens presents the status of the Global Data with differentcolors:

b Configured/notconfigured/Indefault
b Publish/Subscribe

Schneider Electric
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Bandwidth Monitoring

Bandwidth monitoring.

Bandwidth Monitoring shows the loading of the Ethernetmodule. This allows users to
monitorthe load and anticipate problems before they occur. The load of an Ethernet
moduleisshownin3ways:

b Asanexpectedloadinthe programmingsoftware: (Premium)
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b Asareal-timegraphviaaweb page:

PP r— Y p—— T

b Viathe SNMP interface to allow Network Management software to monitor
the Moduleload.

The bandwidthis displayed as apercentage of the module’s available bandwidth thatis
dedicatedto:

b MODBUS Messaging
b 1/0 Scanning

b GlobalData

b Other
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SNMP-Transparent Factory MIB

SNMP - Simple Network Management Protocol

Network managementsoftware allows anetwork manager to monitorand control
networkcomponentsandthusmakeitpossibletoisolate problemsandfindtheircauses.
Itallowsamanagerto:

b Interrogate devicessuchashostcomputers, routers, switches,and bridgesto
determinetheirstatus

b Obtain statistics about the networks to which they attach

Network managementsoftware follows the conventional client-server model. Toavoid
confusionwithother network communication protocolsthatuse theclient
/serverterminology, networkmanagementsoftwareusestheterms:

b Managerforthe clientapplicationthatruns onthe manager’'s computer
b Agentforthe applicationthatrunsonanetworkdevice.

Transparent Factory devices can be managed by any SNMP compliant Network
Management system.

The Simple Network Management Protocol (SNMP) standard addresses the MIB ob-
jects basicissueregarding device managementand configuration. The complexity of
eachdevice mayrequirethe device manufacturertoprovide additionalmanagement
objectsnotenvisioned by the writers of the original SNMP specification.

The Schneider Electric Transparent Factory Private MIB (ManagementInformation
Base) provides Schneider Automation specific managementobjects. These manage-
mentobjects facilitate the installation, configuration, and maintenance of

Schneider Automation TF productsinanopen environmentusing standard, open plat-
form SNMP Management tools.

Transparent Factory devicesimplement2levels of SNMP Network Management.

Standard MIB Il Interface —Abasiclevel of network managementis provided using a
standard MIB Il Ethernetinterface MIB. This allows Network Management systemsto

identify the device onthe network and gathergeneralinformation aboutthe configura-
tion and operation of the Ethernetinterface.

Transparent Factory Private MIB—Managementof Transparent Factory devicesis
enhancedbythe TransparentFactoryPrivate MIB. ThisMIBisacollectionofinformation
thatallows network management systems to monitor the configuration and operation of
allthe Transparent Factory enhanced services.

The Schneider Electric Transparent Factory Private MIB canbe uploaded fromthe Web
Serverofany PLC Transparent Factory Ethernet communication module.
Standard SNMP Managersinclude HP OpenViewand IBM NetView.

Schneider Electric
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TCP Open Access

The Premium Ethernet modules supportanumber of communication protocols based
onthe TCP/IP standard. Amongthese, the MODBUS protocol has public specifications
andits simplicity recommendsitforthe needs of communication with third-party devic-
es. Consultthe Schneider Alliance partners’ program for details.

However, for certain applications, itmay prove necessary to use other protocols.
Thisisthe case when, forexample, users wishtointegrate Premium platformsinto exist-
ing architectures which use a particular communication protocol, possibly a
proprietaryone.

Tomeettheseneedsforopenaccess,twointerfacelevelsareincludedinthe Schneider
Electricoffer:

b Alibrary of basic functions, which can be usedin C language,enablesdirect
accesstothe socketinterface on TCP. Users can create theirown com-
munication functions using SDKC developmentsoftware and take advantage of
the ease of use this program offersinterms of developmentand debug.

Once generated, these function blocks are used inthe application like any
standard PL7 programming software functionblock.

o

Alibrary of basic function blocks known as EFs, whichcanbe useddirectlyin

the application programs with PL7 language. These are the same as functions de-
velopedin Clanguage described earlier, butare designed for use by non-computer
specialists. These EF function blocks are not modifiable.

Functions

Operatingin TCP connectionclient/server mode, the basic functionsonthe Berkeley
socketinterface enable:

o

Managementof 16 connections onthe Open profile out of amaximum of 32
Creationofsocketsandtheirattachmenttoany TCP port

Passage ofthese socketsto “listen foraconnectionrequestfromaremote client”
mode

Openingofaconnection

Transmissionandreception of dataonthese connections (240 bytes max.)
Closingthisconnection

T T

O T T

Description
The TCP Open offer consists ofa CD-ROM containing the TCP/IP function libraries.
WithopenaccessonTCP, allthebasicfunctionsof TSXETY 110WSand TSXETY 5102

modules canbe used.

The TCP/IP TLXCD TCPA33E functionlibrary comprises:

o

The SDK C programenhancementlibrary provides accesstothe module TCP/IP
socketfunctions.

Theusermanualin English (no printed version).

EF elementarycommunicationfunctionblocks (Socket/Bind/Listen/Accept/Shut
down/Close/Send/Receive/Select/Set_Socket_Option/Connect) forinstallation
using PL7 software (version?® V3.3).

Higherlevel EF functionblocks, provided by way of example, which can perform
more advanced functionssuchasthe complete sequence forestablishing or
closingaconnection, orsendingorreceiving data. The sourcefilesforallthese
EFblocksarealsosupplied.
AnexampleofaPL7applicationcommunicatingwitha TELNET applicationon
aPC.

T T

o

o

If dedicated function blocks need to be created, the SDKC program for C language func-
tion development, version V3.3 should be installed on the development station.
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Premium-TCP Open

Setup Precautions

ThedevelopmentofClanguage functionsrequires compliance with certain setup
precautions:

b Tosetupthese services, the user should be familiar with the TCP/IP profile.
Inaddition, since the SDK C program enables access to allthe PLC internal
resources, allthe necessary precautions should be takenwhen developing EF
communicationblockstoavoidendangeringthe PL7 application, especiallyon
thecommonly fragile operating modes suchas cold/warmrestarts, response
toafault, etc.

b Theusershould also take care to maintain the requests from the differentcom-
munication profiles atalevelcompatible withthe performancerequired by the
application.

b Finally,itisthe responsibility ofthe clientapplication software (PL7 or C program)
to manage the operating modes for communication, which may be specific to the
application. For example, whatwould be the resultif aremote device failed to
respond,orinthe eventofabreakinaconnection.

Forthesereasons,we recommend that you consult your Regional Sales Office
to ensure that your TCP protocol open access project is feasible.
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Protocol Drivers

As Transparent Factoryis based onopen Ethernetstandardsthere arenocustom
driversthatarerequiredtooperate asystem.

Ageneralsummary ofthedriversused and howthey are suppliedis shown below:

PC Services — Drivers Required

MODBUS TCP/IP —Open Standard, supplied by each productvendor.

HTTP-Open Standard, includedincommon operating systemsuchas MS Windows
FTP-OpenStandard, includedincommon operating system suchas MS Windows
DHCP/BOOTP —Open Standard, included incommon operating systemsuchas MS
Windows

SNMP -Open Standard, includedincommon operating system such as MS Windows

PLC Services — No Drivers required for a PC

1/0 Scanning—Implementonthe Modbus TCP/IP Standard

Global Data—Implemented usingthe NDDS Protocol, Driverincluded with each
Ethernetmodule.

Faulty Device Replacement—Basedon DHCPand FTP/TFTP.

Legacy Drivers

Premium: Allthedriversfor Premiumare availableonasingle CDROM.
PL7isdelivered with UNI-TELWAY driveronly.

MODBUS Plus -Drivers are available onasingle CD Rom.
MODBUS - Nodriversrequired
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TransparentFactory canbeimplemented using any standard Ethernet Network layout.

Transparent Factory networks can be constructed using any combination of Network
topologiesorphysicalconnections.

Schneiderprovidesacompleterange ofindustrially enhanced networkingcomponents.

An Ethernetnetwork can be constructed using any of the following layouts or a
combination of severalnetwork layouts.

Line Topology

The 499 NxS 171 00 ConneXium switch canbe usedto create a IEEE 802.3u Twisted-
pairorFiber-opticnetwork. The connectionsare madeviaPort6and Port 7 ofthe
ConneXium switch.

Shielded twisted pair
crossed core (499N TW000 pp)

Shielded twisted pair ConneXium

cord (499NTWO000pp) 499NEH14100 ConneXium
499NEH14100
Quantum _
Premium e e e 1 et '.ll
CE f 'fj %f
PTTLR | il
ConneXium ¥
499NxS17100
= EI = 7
Optical Fiber

line structure

Star Topology

The 499 NEH 104 10 ConneXium Hub allows the connection of up to four [IEEE 802.3
dataterminal devices or additional twisted-pair Ethernet segments via twisted-pair ca-
ble.The499NEH 14100 ConneXiumHuballowsthe connectionofuptofour|[EEE
802.3udataterminal devicesorone additional 499 NEH 141 00 ConneXium Hub via
twisted-pair cable.

Premium
Momentum

EthernetHub 4 port |i ij I!jl |

— W B, U
@_

Shieldedtwisted paircord
(499NTMO000 pp)

Quantum
= ST ==
1 4
m— == R | = = =] =: !

Twisted pair
transceiver
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Ring Topology

TransparentFactory network systems can be designed with higheravailability using
specific hubs or switcheslinked onaredundantcopperoropticalring. Iftheringis dam-
aged, the communication will be maintained transparently in less than 500 ms.

Momentum
Ethernet
Hub 10 Mbps
4TP
[ - |
Shielded twisted pair
Ethernet crossedcord (499NTCO000p p)
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The NxSisintegratedintothering viathe backbone ports (ports 6 and 7). Ifaline section
fails, thering structure ofup to 50 NxS switches transforms backtoaBustype configura-
tionwithin0.5seconds.

NOTE: Thefunction“Redundantring”requiresthe following setting forports6and 7:
100 Mbps, fullduplexand auto negation (whichisthe factory default setting).

Theseproductsare available with the possibility to duplicate the power supply.

Togetherwith Warm Standby or Hot Standby PLC offer, they willguarantee the maxi-
mum of availability to your automation installation.
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Transparent Factory

Architecture

Interconnected Redundant Rings Topology
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Maximum switchingtime fromnormaltobackuplinklineis500 ms.
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Transparent Factory

Architecture

The Collision Domain

Layer 2 Ethernetprotocolis based onacollision detection mechanism called CSMA/CD
Carrier—Sense Multiple Access/Collision Detect. Each station sendsamessage when
needed andlistensto seeifthe messageisinterrupted by amessage from another sta-
tion. Thisinterruptionis called acollision. Ifacollision occurs, the station will retransmit
the data afterwaitinganappropriatetime. Thisresultsinanincreased network load.

Duetothedatatransmissiontime fromone end ofthe networktothe other, thereisa
maximum network length beyond which undetected collisions may occur. For that
reason, foreachtechnology, a maximum network extensionis defined. Consideringthe
topology, we speak about “maximum network diameter”inthe same collision domain.
This maximum network diameter mustbe calculated for the worst-case distance,
between the mostdistant stationsinterm of transmission time. This transmissiontime
dependson:

b The physical distance betweenthe stations
b The numberofintermediate stations (hubs, transceiver).

Inorderto extend anetwork beyondthelimits of acollision domain, aswitch orrouteris
required.

Methods for reducing collisionsinclude:

b ImplementaFull Duplex network allowing simultaneous transmission and
reception of data.

b Constructinga Switched Ethernetnetwork with switchesinstead of hubs will
remove collisionsfromthe network.

Each EthernetNetworktopology and physicallayerare limited by severalfactors. Some
limitsareimposedbystandard Ethernetdesignrules. Additionallimitsareimposedinthe
automation environmentto ensure real time operation.
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Transparent Factory

Architecture

Network Components

Hubs

Hubs areusedtoconnectseveral 10BaseT or 100Base-TX devicestogetherinastar
configuration. Severalhubs canbe connectedtogethertoformatree configuration,
howeverall devices connectedto aseries of hubs belong to the same collision domain
and hence the size of a hub-based network is limited.

Switches

Switchesareusedtoconnectseveral 10/100Base-T devicestogetherinastar configu-
ration. Many switches can be connected togethertoformlarge tree structures. Asa
switch limits the collision domainthey are used toincrease network size and perfor-
mance.

Transceivers

Connectingtoexistingnetworks—interferenceinsensitivefiberopticcablescanconnect
networkend devices (controllers, drives, electric meters, etc.) inanindustrial
environment.

The499NTR 10010 ConneXium Transceivercanbeintegratedinto an existing
10 Mbit/s network with:

b 499NEH10410ConneXium4PortHub
b 499NOH10510ConneXium5PortHub
b 499NxS 17100 ConneXium7 PortSwitch
b 499NES 18100 ConneXium8PortSwitch
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Shielded twisted pair
cord(499NTWO000pp) Ethernet

transceiver
10Mbps TP/FL

b

[Twisted pair transceiver

Optical Fiber

The499NTR 10100 ConneXium Transceiver canbeintegratedinto an existing 100
Mbit/s network with:

b 499NEH14100ConneXium4PortHub
b 499NxS 17100 ConneXium7 PortSwitch
b 499NES 18100 ConneXium8PortSwitch

The maximumnumber of cascaded ConneXium Transceivers between network end
devicesorrepeatersistwo.
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Transparent Factory

Architecture

Routers

Routersare generally used atthe enterprise backbone level, tolink differentdepart-
ments or differentsites. They are sometimes associated with functionslike the firewall
forfilteringremote access. Arouter needstobe configuredinorderto route the messag-
estothe appropriate destination. Therouting mechanisms are based onthe IP address.
The stations are grouped onthe same sub network accordingtotheir IP address. Any
messagetoaremote networkwillbe senttotherouterwhichwillroutethe messagetothe
correctdestination. Allour Ethernet modules can be configured with a gateway default

addressandasubnetmask, toallowIProuting.

RAS Servers

RAS Serversaredesignedtoprovide accesstoan Ethernetnetworkfromaremoteloca-
tion.Ingeneral RASserversareusedtolinkeitheraremotedevicetoanexistingnetwork

ortojointwo Ethernetnetworks viaphone or ISDN lines.

General characteristics of physical Ethernet standards used in

the Automation industry:

Data |Medium Connector Type| Duplex | Advantage
Rate
(Mdb)
10Base-T 10 Twisted Pair (SFTP) RJ45 Cost
10Base-FL 10 Optical Fiber(generally | STorBFOC Immunity,
62.5/125 multimode Security
1300 nano meter)
100Base-TX 100 | TwistedPair(SFTP) RJ45 Full | DataRate (x50)
100Base-FX 100 Opticalfiber (Multi SCorMT-RJ Full | Noise Immunity,
mode or Single Mode) Security

Note: For additional information regarding network design and installation, consult

b Network Design Services Teamin North Andover

b Transparent Factory User Guide (available on Enterprise)
b Network Design and Installation Guide (available on Enterprise)

Redundancy

TransparentFactory network systems canbe designed with higheravailability using
specific hubs or switcheslinked on aredundantcopper oroptical ring. Iftheringis
damaged, the communication willbe maintainedtransparentlyinlessthan 500 ms.

Momentum
[
Ethernet
Hub10Mbps
4TP
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Shielded twisted pair
Ethernet crossed cord (499NTC000pp)
Hub10Mbps
Quantum 3TP/2FL

Ring of Hubs
withredundantlink
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OpticalFiber cord (499NTWO000p p)
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Transparent Factory

Architecture

These products are available with the capability of duplicatingthe power supply.

Togetherwith Warm Standby or Hot Standby PLC offer, they will guarantee the
maximum availability to your automation installation.
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The NxSisintegratedintothering viathe backbone ports (ports 6 and 7). If aline section
fails, thering structure of up to 50 NxS switches transforms back to a Bus type
configuration within 0.5 seconds.

NOTE: Thefunction“RedundantRing”requiresthe following setting for ports6and 7:
100 Mbps, fullduplexand auto negation (whichisthe factory defaultsetting).
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Maximum switchingtime fromnormaltobackuplinklineis500 ms
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Quantum automation platform
Communications

TCP/IP Modbus Ethernet Communication

[Description

Themodule 140NOE 77100/10 comprisesonthe front panel:

1Modelnumberandcolorcode.

2LEDarray

3Removable, hingeddoorand customeridentification.
4FiberOptictransmitcable port.

5FiberOpticreceive cable port.

Mechanical Construction

Model 140NOE 77100 140NOE 77110
Operating Temperature O0C(F) 0to60(32t0140)

Relative Humidity 0 ... 95% (non-condensing)

Dimensions (W x H x D) mm (in) 250x103.85x40.34(9.84x4.09x1.59)

Weight g(lb) 345(0.76)

Enclosure IP 20

Agency Approvals and Compliance

UL508,CSA22.2-142,FM Class 1 Division2, CE

Characteristics

Module Type 1/0 Scanner Embedded Web Server
Technology Ethernet100 Mbit/s
Interfaces 1100BASE-TX portwith shielded RJ45 connectors,

1100BASE-FXwithMT/RJconnector

Connection Types

Twisted pair cable and Fiber Optic cable

Power Consumption mA

750typical, 1000 maximum

Maximum Range m (ft)

100BASE-TX—-100(328)and 100BASE-FX—-100(326)

LED Indicators

Active, Ready, Fault, Run, Collision, Link, Transmit Active,
Receive Active, Kernel, 10MB, 100MB, Fduplex, Appl.
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Quantum automation platform
Communications

TCP/IP Modbus Ethernet Communication

[Description

Themodule 140NOE 771 01/11 comprises onthe frontpanel:

1Modelnumberandcolorcode.

2 LED array
e
kS i
- 3Removable, hinged doorand customeridentification.
4 Fiber Optictransmitcable port.
5Fiber Opticreceive cable port.
B £
i =
Mechanical Construction
Model 140NOE77101 140NOE77111
Operating Temperature 0C (F) 0to60(32t0140)
Relative Humidity 0...95% (non-condensing)
Dimensions (W x H x D) mm (in) 250x103.85%x40.34(9.84x4.09x1.59)
Weight g(Ib) 345(0.76)
Enclosure IP20

Agency Approvals and Compliance

UL508,CSA22.2-142,FM Class 1 Division2, CE

Characteristics

FactoryCast Supported No Yes

Technology Ethernet100 Mbit/s

Memory size MB 8

Interfaces 1100BASE-TX portwith shielded RJ45 connectors,
1100BASE-FXwith MT/RJ connector

Connection Types Twisted pair cable and Fiber Optic cable

Power Consumption mA 750 typical, 1000 maximum

Maximum Range

m (ft)

100BASE-TX and 100BASE-FX-100(326)

LED Indicator

Active, Ready, Fault, Run, Collision, Link, Transmit Active,
Receive Active, Kernel, 10MB, 100MB, Fduplex, Appl.

Schneider Electric
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Premium automation platform
Communications

MODBUS/TCP Ethernet Communication

[Description

The TSXETY 110/110 WS modules are single format modules, which areinstalled inarack slotofa
Premium PLC station.

Thefrontpanelonthe TSXETY 110/110 WS module comprises:

1. Adisplay block indicating the state of the module.
2. Astandard connectorfor LOBASE-T interface (RJ45)
3. Astandard connectorfor LOBASE-5interface (AUI)

4. Four thumbwheels for defining the station number and
network number.

The maximum number of modules permitted (1to 4) per configuration depends onthetype
of processor.

Mechanical Construction

Model TSXETY 110 TSXETY110WS
Operating Temperature °C(F) 0t060°C (32t0140)

Relative Humidity 30%t095% (non-condensing)

Dimensions (W x H x D) mm (in) Single Format Module

Weight g(Ib) 370(0.8)

Enclosure 1P 20

Agency Approvals and Compliance

UL508,CSA22.2-213,FMClass 1 Division 2, CE

Characteristics

Technology

CSMA/CD

FactoryCast Supported

No Yes

Interfaces

110BASE-T interface (RJ45)and 1 10BASE-5interface (AUI)

Connection Types

Twisted paircableand AUl cable

Power Consumption

mA 800typical, 1200 maximum

Maximum Range

m(ft) RJ45=100(328), AUI =50 (164)

LED Indicator

RUN, ERR (Error), STS (Status)
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Premium automation platform
Communications

MODBUS/TCP Ethernet Communication

[Description

The TSXETY 4102/5102 modules are single format modules, which are installed inarack slotof a

Premium PLC station.

Thefrontpanelonthe TSXETY 4102/5102 module comprises:

]

B et

1. Adisplay blockindicating the state of the
module.

2. Astandard connector for 100BASE-TX
interface (RJ45)

The maximum number of modules permitted (1 to 4) per configuration depends on the type of

processor.

Mechanical Construction

Model TSXETY 4102 TSXETY 5102
Operating Temperature 0C(F) 0to60(32t0140)

Relative Humidity 30%t095% (non-condensing)

Dimensions (W x H x D) mm (in) Single FormatModule

Weight g(lb) 370(0.8)

Enclosure IP20

Agency Approvals and Compliance UL508,CSA22.2-213,FM Class 1 Division2, CE
Characteristics

Technology CSMA/CD

FactoryCast Supported No Yes
Interfaces 110/100BASE-TX interface (RJ45);1/0 Scanner
Connection Types Twisted-pair cable

Power Consumption mA 360

Maximum Range m (ft) 100 (328)

LED Indicator

RUN, ERR (Error), STS (Status)

Schneider Electric
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Premium automation platform
Communications

Premium CPU with Ethernet Integrated Communication

[Description

The TSXP572623M/2823M/3623M/4823M modules are double formatmodules, which are
installedinarackslotofa Premium PLC station.

Thefrontpanelonthe TSX P57 2623M/2823M/3623M/4823M module comprises:

1. Display blockwith5indicator lamps:

b RUN lamp (green): onifthe processoris operating (program
execution)

b ERRlamp (red): signalsfaultsrelatingtothe processorand

itson-board devices (PCMCIA memory card and PCMCIA
communication card)

b 1/Olamp (red): signals faults on another station module ora
configurationfault

b TERlamp (yellow): signals activity onthe terminal port

b FIP lamp (red): whenflashing, it signals activity onthe
integrated Fipio bus

2.Display block forintegrated Ethernet port with 5indicator
lamps:
b RUN lamp (green): Ethernet portready.
b ERRlamp (red): fault Ethernetport
b COLlamp (red): detection of collision.
b STSlamp (yellow): Ethernetlink diagnostic.
b Twolamps TX and RX (yellow): transmission or reception of
data.
3. RESET buttoncausingacoldrestartofthe PLC whenitis
activated
4. A8-wayfemale mini-DIN connector (TER): forconnectinga
programming or adjustmentterminal.
5. A8-wayfemale mini-DIN connector (AUX): for connecting a
peripheraldevice
. ARJ45 connectorforconnectionto Ethernetnetwork
. Slotforatype 1 PCMCIAformatmemory extension card.
. Slotforatype 3PCMCIAformatcommunication card
. A9-way SUB-D connector(on TSXP572823/4823M only) for
Fipiobusmanagercommunication.

© 0N

The maximum number of modules permitted (1 to 4) per configuration depends on the

typeof processor.
Mechanical Construction
Model TSXP572623M/2823M/3623M/4823M
Operating Temperature °C (F) 0to60(32t0140)
Relative Humidity 30%t0 95% (non-condensing)
Dimension W x H x D mm (in) Double FormatModule
Weight g(lb) 560 (1.233)
Enclosure IP20
Agency Approvals and Compliance CE,UL,CSA,IEC61131-2
Characteristics
Technology CSMA/CD
Interfaces 110/100BASE-TX interface (RJ45)
RAM Memory 2623-48K; 2823 and 36 23-64K;4823-96K
Maximum Extended Memory 2623and2823-160K;3623-384K; 4823-512K
FIPIO support 2823and4823only
Number of third-party 2623and2823-one;3623and 4823 -two
Fieldbuses supported
Connection Types Twisted pair cable
Maximum Range m (ft) 100(328)
LED Indicator RUN, ERR (Error), COL (Collision), STS (Status), TX
(Transmission, and RX (Reception)
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Momentum automation platform
Communications

Modbus/TCP Ethernet Communications

[Description

Thel170ENT11000/01 EthernetCommunication Adaptercomprisesonthefrontpanel:

5

L sopeapa I IR T

2 1.Ethernetnetworkconnectorinterface

;Aﬁ:--|q,

(RJ45)

asda
&

2. Areaforlabel (label shipped with I/O base).

3. LED Status indicators comprising:

e —
b RUN (Green), module health
b LANACT (Green), Ethernetnetwork
status.
Mechanical Construction
Model 170ENT 11000 170ENT11001
Operating Temperature °C(F) 0t060(32t0140)
Relative Humidity 5...95% (non-condensing)
Dimensions (W x H x D) mm (in) 125x61.02x25.9(4.86x2.37x1.01)
Weight g(Ib) 42.5(0.0938)
Enclosure IP 20 conformingto IEC529
Agency Approvals and UL,CE,CSA,FMClass 1, UL,CE,CSA
Compliance Division2
Characteristics
Technology Ethernet 10 Mbit/s Ethernet10/100 Mbit/s
Interfaces 110BASE-T portwith shielded RJ45 connectors
Connection Types Twisted-pair cable
Power Consumption mA Power supplied by Momentum I/O Base
Maximum Range m (ft) 10BASE-T-100(328)

LED Indicator

RUN, LAN, ACT

Schneider Electric
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Momentum automation platform
Communications

Modbus/TCP Ethernet Communication

[Description

Thel71CCC96020/30and171CCC98020/30Momentumecontrollercomprisesonthe
front panel:
1. Ethernetnetwork connectorinterface (RJ45)

2.Optional second Port (Modbus or 1/0 Bus)

3. LED Statusindicators comprising:

b RUN (Green) controller health
bLANSTS (Green) Ethernetnetwork status
bLANACT (Green) detected Ethernettraffic

Mechanical Construction

Model 171CCC96020 171CCC98020 171CCC96030 171CCC98030

Operating Temperature 0C(F) 0t060(32t0140)

Relative Humidity 5...95% (non-condensing)

Dimension Wx Hx D mm (in) 125x61.02x25.9(4.86x2.37x1.01)

Weight g(Ib) 42.5(0.0938)

Enclosure IP 20 conformingto IEC529

Agency Approvals and Compliance UL, CE, CUL, FMClass 1 Division2, NEMA 250 Type, and IP20 conforming to IEC52

Characteristics

Technology Ethernet 10 Mbit/s

Interfaces 110BaseT Ethernet 110BaseT Ethernet 110BaseT Ethernet 110BaseT Ethernet
portwith shielded RJ45 ' portwithshielded RJ45 portwithshielded RJ45  portwith shielded RJ45
connector connector, 1RS 485 connector connector, 1 RS 485

port port

Memory 512K 512K 1Mb 1Mb

Connection Types Twisted paircable

Power Consumption mA Powersupplied by Momentum I/O base

Maximum Range m (ft) 10BaseT-100(328)

LED Indicator

RUN, LANACT,LANSTS
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Micro automation platform
Communications

TCP/IP Ethernet Communication

[Description

The Ethernet TSXETZ410/510 modulesare autonomous andthusdo notfitintoaMicro
PLCrack, butfitontoaDIN profileoronan AM1-PA perforated mounting plate.
Thefrontofthe TSXETZ410/510 modulesare arranged

as follows:
o 1. Threedisplay LEDsindicating the module’s status
o (RUN, ERR, RX/TX).
-
-
‘ = 2.Ascreened-onlabelindicatingthe module’s MAC
. address (defaultaddresssetinthe factory).
- l 3.Amini-DIN connectorforterminal port(TER address).
= ' 4. An RJ45 connector for Uni-Telway auxiliary port
RS485seriallink (RS485address).
; ﬁ 5.AnRJ45normalized connector for connectingtothe
\ i Ethernetnetwork (10/100Base-TX address).
III,I 5 . 6.A9pinmalesub-D connectorforRS232 serial link
\ (modem).

7.Ascrewterminalblockforconnectingtothe external
24VDC powersupply.

8.Asupportplate enablingittobe fixed tothe module.

Mechanical Construction

Model TSXETZ410 TSXETZ510

Operating Temperature oC (F) 0to60(32t0140)

Relative Humidity 30% to 95% (non-condensing)

Dimensions (W x H x D) mm (in) 34.63x150x116.7(1.36x5.91x4.59)

Weight g(lb) 280(0.65)

Enclosure 1P 20

Agency Approvals and CE, UL508,CSA22.2-213 Class 1 Division 2

Compliance

Characteristics

Technology CSMA/CD

Ethernet Capability 1/O Scanner 1/0 Scannerand Embedded Web Server
Interfaces 110/1000BASE-TX interface (RJ45), RS485 (RJ45), RS232 (DB-9M), Mini-DIN (Uni-Telway)
Connection Types Twisted pair cable

Power Consumption mA 200@ 24VDC

Maximum Range

m (ft)

100 m (328) Ethernet, 10m (33) TER/AUX Port, 16.6 m (50) RS232 serial, 2.5m (7.6) Uni-Telway

LED Indicator

RUN, ERR (ERROR),RT/TX

Schneider Electric
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ConneXium industrial Ethernet

ConneXiumHubs, Switches, Transceivers,
Bridges, and Cabling

[Presentation

As partofthe Transparent Factory family of products, Schneider Electric offers
ConneXium—industrially hardened hubs, switches, transceivers, bridges, and cables.
Standard Ethernetcommunication components enable integrated Ethernet solutions
fromthe device levelto the control network, and beyond to the corporate intranet. Each
ConneXium Industrial Ethernet productis designed with compliance to Ethernet
standards, and with third-party compatibility in mind.

b ConneXiumHubs connectdevices and segmentsto provide shared communica-
tionamong programmable controllersand control devices (i.e., Momentum /O or
variable frequency drives).

b ConneXium Switches segmentthe applicationindifferentzones, groups, orcells/
machines. The proper placement of switches canincrease network performance
byrelieving networkcongestion. ConneXiumswitchesimplement SNMP protocol,
allowing standard network managementtools to monitorand diagnose the
network, and thus are key architectural components forreal-time and deterministic
network communication.

b ConneXium Transceivers provide connections to Fiber Optic networks in areas of
high electromagneticinterference. Multipletransceivers enable longdistances
betweenprocessareas.

b ConneXiumBridgesenable Ethernetcommunicationwith existing Modbus de-
vices and Modbus Plus networks. ConneXium Bridges enable Modbus to
Ethernetand Modbus Plus to Ethernetcommunications, with multiple ports
allowing flexibility among network components.

b ConneXium Cablesconnecteachautomationdevice tothe ConneXium hub,
switch, transceiverorbridge. Cablesareavailablein Fiber Opticand twisted pair
options, with awide variety of connectors and cable lengths.

AllEthernetcabling system components are builttorigorousindustrial standards, and
aredesignedtoperforminharshenvironments. ConneXium Switches and Hubs sup-
portahighlevel of resilience. Their scalable redundantfeatures - from single to double
ring structure - make iteasy to build the fault-tolerantnetwork that meets
specificenvironmental requirements ofthe application.
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ConneXium industrial Ethernet

ConneXiumHubs

[Description

Mechanical Construction

Model

499 NEH 104 10 499 NEH 141 00

499 NOH 105 10

Operating Temperature °C (F)

01060 (3210 140)

Relative Humidity

10 ... 95% (non-condensing)

Dimensions (W x H x D) mm (in) 40x125x80 47x135x111 80x140x85
(1.57x4.92x3.15) (1.85x5.31x4.37) (3.15x5.51x3.35)

Weight g(lb) 530(1.167) 240(0.529) 900(1.982)

Enclosure IP 30 IP20 IP30

Agency Approvals and cUL1950,FM 3810, FM 3611 Class 1 Division 2, CE, Germanischer Lloyd, IEC 61131-2

Compliance

Characteristics

Technology Ethernet 10 Mbit/s Ethernet 100 Mbit/s Ethernet10 Mbit/s

Interfaces 410BASE-T ports with 4100BASE-TX portswith 310BASE-T ports with
shielded RJ45 connectors shielded RJ45 connectors shielded RJ45 connectors

and 2 10BASE-FL with
BFOC (ST)connectors

Connection Types

Twisted pair cable

Twisted pair cable and
redundantfiberopticring

Terminal Block

1x5polemountable terminal block

Operating Voltage VDC

18to 32Safe Extra-lowvoltage (SELV)

Redundancy

Power Supply

Power Supplyand Fiber Optic
ring

Power Consumption at 24 VDC mA 80typical, 130 maximum 210 typical, 270 maximum 160typical, 350 maximum
Maximum Range m(ft.) 10BASE-T - 100 (328) 100BASE-TX—100(328) 10BASE-T-100(328)

10BASE-FL-3100(10170)
Number of cascade hubs 4 2 4

Number of Hubs in a Ring

11

Link Budget

11.5dbfor50/125and
62.5/125 ?mfiber

Fault Indicator

One ofthe two power supplies has failed, permanentfaultin hub, faulty link status of at least

one TP port, oratleastone porthas auto-partitioned.

LED Indicator

P1,P2:power, DA/STAT 1to DA/STAT 4: data, collision,

segmentation, and link status per port

P1,P2:power, DA/STAT 1
toDA/STAT 5: data,
collision, segmentation, and
link status per port

Schneider Electric
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ConneXium industrial Ethernet

ConneXium Switches

[Description

Wity i

Mechanical Construction

supplieshasfailed,
permanent faultin switch,
faulty link status of atleast
one TP port, oratleastone
porthasauto-partitioned.

Model 499 NES 181 00 499 NES 171 00 499 NOS 171 00
Operating Temperature OC (F) 0t060(32t0140) 0t055(32t0131)
Relative Humidity 10...95% (non-condensing)
Dimensions (W x H x D) mm (in) 47x135x111 110x131x111(4.3x5.2x4.4)
(1.85x5.31x4.37)
Weight g(Ib) 230(0.507) 850 (1.87)
Enclosure IP20
Agency Approvals and cUL 1950, cUL508,cUL1604 Class 1 Division 2, CE, Germanischer Lloyd, [IEC61131-2
Compliance
Characteristics
Technology Ethernet10/100 Mbit/s
Interfaces 810BASE-T/100BASE-TX 510BASE-T/100BASE-TX 510BASE-T/100BASE-TX
portswith shielded RJ45 portswith shielded RJ45 ports with shielded RJ45
connectors connectorsand 2 100BASE-TX connectorsand2 100BASE-FX
portswithshielded RJ45con- | ports with SC Fiber Optic con-
nectors nectors
Connection Types Twisted pair cable Twisted paircable and
redundantFiber Opticring
Terminal Block 1x5pole mountable terminal block
Operating Voltage vVDC 18to0 32 Safe Extra-lowvoltage (SELV)
Redundancy Power Supply Power Supply and Copper or Fiber Opticring
Power Consumption at 24 mA 125 typical, 290 maximum 800 maximum
VDC
Maximum Range m (ft) 100(328) 100(328) 100BASE-TX-100(328)
100BASE-FX-3100(10170)
Number of Hubs in a Ring -- 50 50
Link Budget -- 8db for 50/125?mfiber
11 dbfor62.5/125?mfiber
Fault Indicator One ofthe two power One ofthe two power supplies hasfailed, permanentfaultin

switch, faulty link status of atleastone TP port, atleastone
porthas auto-partitioned, self-testerror, or ring monitoring

notpossible.

LED Indicator

P1,P2:power, DA/STAT1

to DA/STAT 8:data, collision,
segmentation, and link status
perport

P1,P2:power, Portlto7 status, Redundancy Manager, and

Standby
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ConneXium industrial Ethernet

ConneXium Transceivers

[Description

=

-

-

Mechanical Construction

Model

499 NTR 100 10

499 NTR 101 00

Operating Temperature °C (F) 0to0 60 (32to0 140)

Relative Humidity 10 ... 95% (non-condensing)

Dimensions (W x H x D) mm (in) 40x134x80(1.7x5.28x3.35) 47x135x111(1.9x5.3x4.4)
Weight g (Ib) 520(1.15) 230(0.51)

Enclosure IP 30 P20

Agency Approvals and

cUL1950,FM3810,FM 3611 Class 1 Division2,

cUL 1950, cUL508,cUL 1604 Class 1 Division 2,

shielded RJ45 connector
and 1 10BASE-FL portwith
BFOC (ST)connector.

Compliance CE, GermanischerLloyd, [EC61131-2 CE, Germanischer Lloyd, IEC 61131-2
Characteristics

Technology Ethernet 10 Mbit/s Ethernet 100 Mbit/s

Interfaces 110BASE-T portwith 1100BASE-TX portwith

shielded RJ45 connector
and1100BASE-FXport
with SC connector

Connection Types

Twisted pair cable and Fiber Optic cable

Terminal Block

1x5pole mountable terminal block

Operating Voltage vDC

18to 32 Safe Extra-lowvoltage (SELV)

Redundancy

Power Supply

Power Consumption at 24 mA
VvDC

80typical, 100 maximum

160typical, 190 maximum

62.5/125 umfiber

Maximum Range m (ft) 10BASE-T 100(328) 100BASE-TX100(328)
10BASE-FL3100(10170) 100BASE-FX3100(10170)
Link Budget 11.5dbfor50/125and 8dbfor50/125?mfiber

11dbfor62.5/125?m fiber

Fault Indicator

Oneofthe two power supplies hasfailed, permanentfaultin
transceiver, faulty link status on TP portor FO port.

LED Indicator

P1,P2:power, DASTAT 1statusand DA STAT 2 status.
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ConneXium industrial Ethernet

ConneXiumBridges

[Description

|

Mechanical Construction

Model 174 CEV 200 30 174 CEV 300 10
Operating Temperature OC(F) 0to50(32t0122) 0t060(32t0140)

Relative Humidity 10t095% (non-condensing) 20t0 90% (non-condensing)
Dimensions (W x H x D) mm (in) 122x229x248(4.8x9x9.8) 35x95x60(1.4x3.7x2.4)
Weight g(Ib) 4263(9.4) 500(1.0)

Enclosure IP20

Agency Approvals and UL,CSA,CE

Compliance

Characteristics

Technology Ethernet 10 Mbit/s

Interfaces 110BASE-T,10BASE-2,AUlport; 1single/dual |110BASE-T portwith shielded RJ45 connector
cable Modbus Plus port and 1 Serial RS-232/RS-485 portwith RJ45 con-

nector

Connection Types 1RJ45, AUI, BNC Ethernet Twisted-pair cable
cable; 1/2 DB-9S Modbus Plus cables

Operating Voltage 110/220VAC (-15%/10%), 24 VDC
47t063Hz

Redundancy -- Power Supply

Power Consumption at 24 1Atypical 125 mA maximum

VDC

Maximum Range M (ft) 10BASE-T100(328) 10BASE-T 100(328)

10BASE-2100(328)
10BASE-5100(328)
Modbus Plus 450 (1500)
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ConneXium industrial Ethernet

ConneXiumHubs, Switches, Transceivers,
Bridges, and Cabling

[Description

Electrical Cables

Model 490 NTW 000 xx 490 NTC 000 xx

Cable Type Shielded and foiled twisted pair | Shielded and foiled twisted pair
straight-through cable crossed cable

Available Cable Lengths m (ft) 2,5,12,40,80 5,15,40,80(16.4,49.2,131.2,

(6.5,16.4,39.4,131.2,262.4) |262.4)

Pre-assembled Connector Type

RJ45 (two per cable)

Agency Approvals and
Compliance

UL, CSA22.1and NFPA 70 approvalindicated by “U” after part
number (example: 490 NTW 00040U); Category 5 ofinternation-
alcabling standard EIA/TIA-568; ClassD of IEC 11801/
EN50173; Low Smoke Zero Halogen (LSZH); flame retardant of
NFC32070#1(C2)and CEI322/1

Optical Cables

Model 490 NOC 000 05 490 NOT 000 05 490 NOR 000 05
Cable Type Standard glass Fiber Optic

Available Cable Lengths m (ft) 5(16.4)

Pre-assembled Connector Type MT/RJ-SC Duplex MT/RT-STDuplex MT/RJ-MT/RJ Duplex

Radiation Susceptibility

Noradiation along the cable

Schneider Electric

69



Schneider Electric Ethernet

Communication

Altivar Drive Ethernet Interface

[Description

Mechanical Construction

Model VW3A58310U

Operating Temperature OC (F) -10t050(14t0122)

Relative Humidity 0...95% (non-condensing)
Dimensions (W x H x D) mm (in) 101.6x152.4x12.7(4.0x6.0x0.5)
Enclosure Determined by the Drive

Agency Approvals and
Compliance

UL508c, CSA22.2,No.14,CE,NEMAICS, NFPA, IECand ISO9001

Characteristics

Technology

Ethernet10/100 Mbit/s

Interfaces

110BASE-T ports with shielded RJ45 connectors

Connection Types

Twisted paircable

Maximum Range m (ft)

10BASE-T/100BASE-TX—-100(328)

Fault Indicator

Provided by the Drive

LED Indicator

Collision Detected, Data Transmit, Data Receive, 10 Mbit/s, 100 Mbit/s
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Schneider Electric Ethernet

Communication

Circuit Monitor 4000

[Description

Mechanical Construction

Model

CM4000

Operating Temperature oC (F)

2010 70(-410158)

Relative Humidity

5...95% (non-condensing)

Dimensions (W x H x D) mm (in) 231.4x202.9x133.1(9.11x7.99x5.24)

Weight g(lb.) 1900(4.2)

Enclosure IP20

Agency Approvals and UL508,CSA22.2-2-4-M1987, CE (EN61010)

Compliance

Characteristics

Technology Ethernet10/100 Mbit/s

Interfaces 810BASE-T/100BASE-TX portswith shielded RJ45 connectors

Connection Types

Twisted pair cable

Terminal Block

1x3pole mountable terminal block

Operating Voltage

90-305VACo0r100-300VDC

Power Consumption

50mAat90-305VAC,30Wat100-300VDC

Maximum Range m (ft)

100 (328)

LED Indicator

RS-485(COM1) TX,RX;RS-232(COM2) TX, RX; Power; Maintenance
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Schneider Electric Ethernet

Communication

PowerLogic MODBUS/TCP Gateway

[Description

Mechanical Construction

Model EGX200 EGX400

Operating Temperature OC (F) -30t080(-22t0176)

Relative Humidity 5...95% (non-condensing)

Dimensions (W x H x D) mm (in) 200.2x122.2x27.2(7.88x4.81x1.07)

Weight g(lb.) 680 (1.5)

Enclosure IP20

Agency Approvals and UL 508, cUL (complieswithCSA22.2,#14-M91)CE

Compliance

Characteristics

Technology Ethernet10/100 Mbit/s

Interfaces 110BASE-T portwith shielded RJ45 connector |1100BASE-TX portwithshielded RJ45connec-
and 110BASE-FL portwithBFOC (ST)connec- |torand 1 100BASE-FX portwithSC
tor. connector

Connection Types Twisted pair cable and Fiber Optic cable

Terminal Block 1x5pole mountable terminal block

Operating Voltage VDC 21.6t026.4

Redundancy Power Supply

Power Consumption mA 300 maximumat24VDC

Maximum Range m (ft) 10BASE-T 100(328) 10BASE-FL 3100(10170)

LED Indicator

EthernetLK, TX, RX; Power; COM1TX, RX; COM2TX, RX; RS-485
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Schneider Electric Ethernet

References
A Reference Weight
'_.“-T.."*Q:E'-j-l‘:.:}i_“—‘.“-‘“_' Memory Communication Ports Clock Speed kg (Ib.)
g~ S
- - 33
'}1 512K 1Ethernet, 11/0Bus 50MHz 171 CCC 960 20 0.043(0.0938)
o 512K, IECExec 1Ethernet, 1 Modbus 50 MHz 171 CCC 980 20 0.043(0.0938)
171 CCC 980 30
1Mb 1Ethernet, 11/0Bus 50MHz 171 CCC 960 30 0.043(0.0938)
1Mb, IECExec 1Ethernet, 1 Modbus 50MHz 171 CCC 980 30 0.043(0.0938)
- Reference Weight
7 —
“'@X@-\l\“\‘m Description kg (Ib.)
s o =
._ 'gl__ --}1, ~ " °| EthernetTCP/IP Communication Adapter—Basic 170 ENT 110 00 0.043(0.0938)
=]
b1 LR u-ﬂp e
sr. ""g" - I'w'h'r 2 . .
Ethernet TCP/IP Communication Adapter—Enhanced 170 ENT 110 01 0.043(0.0938)
170 ENT 110 Ox
References
Hubs
Description Reference Weight
kg (Ib.)
EthernetHub 10 Mbps, 410BASE-T ports 499 NEH 104 10 0.530(1.167)
EthernetHub 10 Mbps, 310BASE-T ports, 210BASE- FL port 499 NOH 105 10 0.900(1.982)
EthernetHub 100Mbps, 4100BASE-TXports 499 NEH 141 00 0.240 (0.529)
499 NEH 104 10
References
Switches
Description Reference Weight
kg (Ib.)
Ethernet Switch 10/100 Mbps, 7 100BASE-TX ports 499 NES 171 00 0.850(1.87)
Ethernet Switch 10/100 Mbps, 5 100BASE-TX ports, 2 100BASE-FX ports 499 NOS 171 00 0.850(1.87)
Wy, ! 7 Ethernet Switch 10/100 Mbps, 8 100BASE-TX ports 499 NES 181 00 0.230(0.507)
N
499 NES 171 00 Transceivers
Description Reference Weight
. kg (Ib.)
1
ﬁ Ethernet Transceiver 10 Mbps, 1 10BASE-T port, 1 10BASE-FL port 499 NTR 100 10 0.520(1.15)
i EthernetTransceiver 100 Mbps, 1 100BASE-TX port, 1 100BASE-FX port 499 NTR 101 00 0.230(0.507)
o
N

499 NTR 100 10
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Schneider Electric Ethernet

References Miakie
Bridges
- W Description Reference Weight
‘!!t kg (Ib.)
. wEeew
e Modbus Plusto EthernetBridge 174 CEV 200 30 4.263(9.4)
: [
] E Modbusto Ethernet Bridge 174 CEV 300 10 0.500(L.0)
% Cables
Description Length m (ft) Reference Weight
kg (Ib.)
174 CEV 300 10
Shielded and foiled twisted pair cable 2(6.5) 490 NTW 000 02 -
5(16.4) 490 NTW 000 05 -
12 (39.3) 490 NTW 000 12 -
40 (131.2) 490 NTW 000 40 -
80 (262.4) 490 NTW 000 80 -
Shielded and foiled twisted crossed over cable 5(16.4) 490 NTC 000 05 -
15(9.2) 490 NTC 000 15 -
490 NTW 000 xx 40 (131.2) 490 NTC 000 40 -
80 (262.4) 490 NTC 000 80 -
Fiber Optic cable, MT/RJ-SC Duplex connectors 5(16.4) 490 NOC 000 05 -
Fiber Optic cable, MT/RJ-ST Connectors 5(16.4) 490 NOT 000 05
Fiber Optic cable, MT/RJ-MT/RJ Connectors 5(16.4) 490 NOR 000 05

490 NOC 000 05
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Schneider Electric Ethernet

Description Platform Reference Weight
kg (Ib.)
i TCP/IP Ethernetmodule with I/O Scanner Quantum 140 NOE 771 00 0.345(0.76)
. TCP/IP Ethernetmodule with Embedded Web Server 140 NOE 771 10 0.345(0.76)
R |

|t TCP/IP Ethernetmodule with I/O Scanner 140 NOE 771 01 0.345(0.76)
TCP/IP Ethernetmodule with Embedded Web Server 140 NOE 771 11 0.345(0.76)
h TCP/IP Ethernetmodule with MODBUS/TCP Premium TSX ETY 110 0.370(0.8)
140NOE77111 TCP/IP Ethernetmodule with Embedded Web Server TSX ETY 110 WS 0.370(0.8)
TCP/IP Ethernetmodule with Warm Standby TSX ETY 210 0.370(0.8)

=
] TCP/IP Ethernetmodule with1/0O Scanner TSX ETY 4102 0.370(0.8)
| " TCP/IP Ethernetmodule withEmbedded Web Server TSX ETY 5102 0.370(0.8)
TCP/IP Ethernet CPU withEmbedded Web Server TSX P57 2623M 0.56(1.233)
\'\: TCP/IP Ethernet CPU with Embedded Web Server TSX P57 2823M 0.56(1.233)
= TCP/IP Ethernet CPU withEmbedded Web Server TSX P57 3623M 0.56(1.233)
TSXETY5102 TCP/IP Ethernet CPU with Embedded Web Server TSX P57 4823M 0.56(1.233)
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Customer reference notes

(CRNSs)

Schneider Electric operatesinover 130 countries. Our
automation customersinclude original equipment
manufacturers (OEMs), who use our productsintheir
equipmentand systems. Ourcustomersinclude boththe
end users of our products, who often specify Schneider
Electricintheirordersfornewequipment, andthe
manufacturerswhodirectly specify our products.

The application of Internetand Ethernettechnologieson
the factoryfloorhasbeennothing shortofrevolutionary.
SchneiderElectric's Automation Businessisproudtohave
pioneeredthe use oftheserevolutionarytechnologiesin
the automationindustry with Transparent Factory®.

Read onand discover examples of how Transparent
Factoryis helping Schneider Automation customers be
more productive, cost-efficientand competitive.
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Web-based Motion Control
Solution Keeps Great Dane
Truckin’

Manufacturing
Great Dane

UNITED STATES

Status Quo

GreatDane’s North American manufacturing plants are located in
Georgia, Tennessee, Indiana, Nebraska, Illinois and Mississippi. Mo-
tionengineeringheadquartersarein Savannah, Georgia, making for
longtripstothe outlying plants.

The plants lacked qualified technicians who could address complex
motion controlissues, forcingthemtorely heavily ontheir Savannah-
based motion engineers. For many years, the plants used

identical motion control systems based on traditional architecture,
separate motion controllers, and an existing automation platform. Nei-
thermotion suppliers northeirmotion engineers had remote
accesstothe equipment.

Amotion-related problem atany of these facilities had a significantim-
pacton operations, as downtime accumulated during hours of “blind”
troubleshootingoverthetelephone. Particularly serious pro-blemsre-
quired emergency travel while unrecoverable manufacturing time
slippedaway. Evenincremental processimprovementswere prob-
lematicbecausetheyrequiredcostly, time-consumingtravelbyalimit-
ed staff.

ItwasclearGreatDane hadavariety ofchallenges. Theyhadbeenun-
abletoidentifyapracticalwide-areaengineering solution, untilthey
learned of Schneider Electric’s motion control systemintegratedintoa
full-featured programmable logic controller (PLC) platform.

Schneider Electric
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Schneider Electric’'s web-based solution provides Great Dane

Trailer Truck Company with easy accesstotheir control network while
maintaining maximum security. The Schneider solution does all this
WITHOUT additional support software and WITH only minimal train-
ing. The key tothe solutionisthe "openness"” of the system architec-
ture. Thisopennessallows GreatDanetoleverage significantbenefits
fromInternetand TCP/IP technology.

Wide-Area Engineering

GreatDaneinstalled Modicon Telemecanique QuantumPLCsand
SERCOS-compliantLexium® Servo drivesto create amotion system
thatwas anatural extension ofthe existing automation platform. With a
Modicon Sercos module addedtothe PLC, Great Dane’s servodrive
systemintegrates motion controlintothe PLC architecture.

The system’s programming software, working intandemwith an Modi-
con Motion Framework (MMF) Startlibrary, made programming com-
plexmotion profiles as easy as configuring and arranging graphical
“movement”functionblocks. Thisarchitecture simplifieddevelop-
mentand diagnostics as motion and automation programming were
merged into asingle application program foreach PLC.

Togetthe mostfromtheir new openarchitecture, Great Dane aug-
mentedthe newmotion control systemwith Schneider’s Transparent
Factory®technology. Web serverswithinthe PLCstie into Great
Dane’sexisting Ethernet-based Intranet. Thatinterface allowsthemto
use any Web connection to diagnose the cause of system failures at
any plant,andtogetthe plantrunningagaininrecordtime. The system
allows Great Daneto monitor processes forred flags, pre-emptdown-
time and adjust motion profiles and machine sequences easily andin-
stantly.

Usingawireless Ethernetcardtodialintoan Internetservice provider
andthenintothe plants over Ethernet speedstransmissionsthatonce
moved more slowly through modems and over telephone lines. Re-
mote access for diagnosticsand datacollectionhasproveninvaluable
toGreatDane.
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Seamless Integration

The conceptoftransparency applies notjustto remote monitoring but
alsotosystemintegration. Opencomponenthardware and software
products allow seamless integration with equipment from different
suppliers. Forexample, bridgesfrom severalvendors canbe usedto
connectolder machinesto Ethernet.

Using an open Ethernet networkis a nice fit for plants that have no com-
mon manufacturing network, butwhose Intranet provides an existing
fiber backbone. Great Dane already had an existing Token Ring net-
workfortheir office systems. Like Ethernet, TokenRingisaModbus
TCP/IP network, butinordertobridgethetwonetworksandallowthem
to"see"eachother, arouterwasinstalled.

The opennature of Schneider'ssolutionallowed GreatDanetousethe
existingwire and cable structure to collectmanufacturing datathrough
acommon secondary protocol, Modbus TCP/IP. Plantfloor data now
runsthroughan OPC serverto office systems, where itcan be moni-
toredandarchived.

By basing the system on standard, off-the-shelf hardware and soft-
ware thatwas already in place with the current office network, Great
Dane avoided havingto purchase special routers, bridges, switches,
hubsandcables. Costswere contained by eliminating the needto buy,
maintain, and repair new equipment.

Transparent Factory allows Great Dane to use the existing Ethernet
firewalltomonitorand controlaccesstotheirmanufacturingoperation.
Theycanalsouseexistingindustrial switchesto controlnetworktraffic.
Switching Ethernettraffic offtheir Intranetavoids delaysthatresult
fromtoomuch communication overour Ethernetcable. As switches
have become more affordable, Ethernethas become cost effective for
industrial control.

Web-enabled motion control provides Great Dane with awide-area
engineering network that saves time and money. It's a unique capabil-
ity that's relatively simple toimplementand undeniably practical. Itisa
long-term solution that works
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Ford Picks Schneider Electric
for a Material Call System

Automotive
Ford Motor Company

UNITED STATES

e -
I sy reny s

The Solution

Ford Motor Company’s Sharonville, Ohio, plantchose Schneider
Electricto provide aunique, low-cost, open-architecture material call
system foratransmission gearsetassemblyline.

Working onthe new Model 4F27E automatic transmission forthe 2000
Ford Focus™, the PLC-based material call system permits operators
ontheassemblylinetoquicklyandreliably callfor pallet-loads ofgear-
setcomponents.

This Transparent Factory® solution uses 23 Momentum CPUs with
Seriplex™ distributed I/O basesthat serve material call pushbuttons
and pilotlights. Ratherthanindividual channels, each base hasan
open Seriplex device-level network for the I/O function.

Forthe controller, thereis onedistributed 1/O base fitted with a proces-
soradapterthatservesasthe system PLC. The processoradapter
alsoincludesanintegral Ethernetcommunications portand an option-
alModbus Plus® communications port.

Forthe network, special Ethernet communication adapters onthe 23
Seriplexl/Obasesserveasthel/O. Anopen10BaseT TCP/IP network
with Modbus ® open datarepresentation links the PL base tothe I/0
bases.

The projectwasrelativelyinexpensive because afull size PLCwas not
necessary. The network could be piggybacked on an existing plant
Ethernetbackbone. Conventionalfield-device parallel wiringand 1/0
module channels were eliminated.
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Picking Gearset Components

Pushbuttons Call for Parts

The material call system alerts forkliftdrivers to deliver pallets of parts
to27locations alongthe automated gearsetassemblyline. Ateachlo-
cation, anoperator cancallforareplacement palletby pushing anillu-
minated buttonthatis mounted on, or close to, anearby assembly
machine control cabinet.

Eachilluminated buttonis connectedtoashortrun of Seriplex cable
wired backto a Momentum Seriplexfield /O base. The compactbase
and its power supply are mounted on the inside of the control cabinet
doortosimplify installation. The Momentum Ethernetadapter snaps
intothe Seriplexbase and one of four existing Category 5 Ethernet ca-
blesinthe cabinet connectstothe adapter. Ofthe three other Ethernet
cablesavailable in each cabinet, one networksw Quantum controllers
runningthe assembly machines, and anotherisfor PC-based HMIs.
Theremaining cableisaspare.

The Ethernetcable fromthe Momentum Seriplexbase connectstoone
of six existing roof beam-mounted Ethernetintermediate distribution
facilities (IDFs). Each IDFinturnislinked to amain distribution facility
(MDF)inacomputerroomnearthe centeroftheplant. The Momentum
I/0 base/processor adapter unitthatserves asthe PLCisalsolocated
inthe computerroom andis likewise connected tothe MDF. The
plant’s Ethernetbackbone consists of acombination of fiber optic and
Category 5 cables, depending onthe distances covered.

Fast Response

Each call system pushbuttonisindividuallyaddressed by the PLC.
Communications with the I/O over Ethernetis through direct mapping
ofreferences (cyclicdataexchange), allowingall 231/0 basesto be
servicedinasingle PLC scan. ThisPeer Cop Ethernetarchitecture,
coupledwiththebitlevel architecture of Seriplex, makesforfast, real
time response.

Whenthe controller notesthe closing ofa pushbutton, itpushesthe ad-
dresstoaPC-based OPC factoryserverviaal.0 Mbps Modbus Plus
RS485link. Theservermatchestheaddresstoalinesidelocation, part
number, partdescription, palletstoragelocation, date,andtime. This
informationis forwardedto a plantwide, minicomputer-based Ford
Smartdatabase servertorequestanew pallet. Atthe sametime, the
OPC factory serverissues asignaltothe PLCto turn onthe pushbut-
ton’sconfirmationlighttoinformthe operatorthatthe partsrequesthas
beenreceived. Responseis about 1/8 second from button pushing to
lightactivation. Thereisnoneedforthe line operatorto depressthe
pushbutton untilthe confirmation lightappears.

The SMART Serversendsasignalviathe OPCfactory servertoaPC
thatprints a picking-ticketin the parts storage area. A call
requestisthendisplayed onatouchscreen. The forkliftdriveracknowl-
edgestherequest, which erasestherequestfromthe display and
printsapicking ticket. The driver's actionis alsorelayed backtothe
PLC, whichturns offthe confirmation lighttoindicate that parts are on
the way. To eliminate the need for the driver to constantly check the
monitor for requests, the PLC also flashes multiple overhead beacons
via Seriplexrelays as parts requests are posted and acknowledged on
the monitor. The beacons canbe seenfromanywhereinthe GearDe-
partment.
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Line Operator Activates Pushbuton

Useful in Other Plants, Applications

The material call system’s architectureisflexible and can be used any-
wherethat parts mustbe delivered toamachining orassembly line.
Therelative contributions of the Ethernetand Seriplexcommunica-
tionstechnologies caneasily bevaried. Inanengine plant, forin-
stance, overhead conveyors may permitthe low-level Seriplex cable
torunalongrailsandthereby serve asthe backbone ofthe system.

Plantswithfieldbus communications otherthan Ethernet, suchas
Modbus Plus, FIP10O, Interbus, and Profibus DP, could also be mated
tothe Seriplexl/Obases.

Sharonville’s hybrid Ethernet/Seriplex call systemwasimplemented
quickly and has proved rugged and reliable. Programming the system
wasaccomplishedbyaFordengineerinlessthantwodaysbecause
basicmaterial call system software was already available and could be
configured and mapped to suitthe Sharonville application. Seriplexis
easytouse, andits single four-wire cable means adding or moving but-
tonboxesisalsoeasy.

Thisnewmaterial call systemfitnicelyinto an existing facility where
controlcabinetspaceisatapremium. Italso makes use ofthe plant’'s
existing investmentin communications, control, and computer equip-
ment, whichreducedthe costof implementingandbringingthe system
online.
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Hooper Engineering Says
Schneider Solution Lets Them
"See Through Walls"

Packaging
Hooper Engineering

UNITED STATES

Remote Monitoring of Processing Operations

WhenHooper Engineeringtold Schneider Electric they wanted the
abilityto“seethroughwalls”fromacentralcontrolroomorremote com-
puter, Schneiderresponded with acustomized Transparent Factory®
solution. The solutionenablesHooperto preventmachinery break-
downs, respondto glitches practically inreal time and manage energy
costsmore shrewdly.

ToHooper Engineering customers who package food, pharmaceuti-
cals or medical devices, being able to remotely monitor an environ-
mentally controlled processing operationis extremely valuable.

Sarasota, Florida-based Hooper Engineeringuses Schneider
technologyinthe newestversionofits N2500 packagingmachine. The
machineis designedto package convenience foods, medical supplies
and consumer products.
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A Nice Neat Package

Hooper Engineeringtoutsthe NC2500 as the world’s firstWeb-en-
abledpackaging machine. Itintegratesa Schneider Electric Premium
PLCwithanembedded Web server. Theresultgivesan OEM andits
customer Transparent Factory capabilities for programming the ma-
chine, reducing systemdowntime, troubleshootingand accessing
real-time production data.

Transparent Factoryis Schneider’s open automation strategy that
combinesthe universaland open Modbus TCP/IP Internet protocol
withaweb serverembedded inthe PLC. This vendor-neutral architec-
ture allows acompanyto easily transmit factory floor datatoits busi-
nesssystems. Italso allowsthe usertoremotely performremote
diagnostics onasingle machine or an entire production operation.

Hooper Engineering’s N2500 forms product holding pockets fromroll
stock such as formable film, foil, paper or synthetic protective material.
The machine has aloading areawhere the productis placedinthe
pockets manually or by pick-and-place machines.

The machine coversthe pockets with atop sheet offilm, then seals the
pocketusing heatand pressure. Automatic knives then cut

the pocketsintoindividual packages. Hooper’'s equipmentallows ad-
justable index lengths and package widths, reducing material waste
and enabling asingle machine to package products of

different sizes.

Affordable Real-Time Access

“Althoughthe machine has beenautomated forsometime,it’stheinte-
gration ofthe Web serverinthe PLC that makes remote data collection
economically feasible,” said Hooper Engineering’s Michael Wilm-
shurst. The Web-enabled controller lets packagers with Internetac-
cessmonitorthe machine’s performancefromanywhere, determining
ifthe machineis on or off, how many piecesitis producing, how many
cyclesitisrunningandhowefficientlyitisoperating. “Web-enabled au-
tomation gives our customers distinct benefits,” he explained. “They
have accesstoinformationtheycouldn’tgetinatimely way before and
ithelpsthem use thatinformationinamore efficientmanner. The most
importantbenefitis thatthe PLC’s built-inweb pages allow perfor-
mance datato be viewed by everyone inthe organization, withoutany
additional software,” Wilmshurstadded. Wilmshurst said web-en-
abled controlalsomeans saferand more flexible work conditions, be-
cause machinescanbemonitoredandinsome cases maintained
remotely.

Maximizing "Up Time"

The ability to monitor machine performance remotely is critical for
Hooper customers. “We can assistthem on-line inthe case of a stop-
page.Forexample,ifasensorhasbeenknockedoutofpositionwecan
assistinrealigningit,” Wilmshurstsaid. Remote access also benefits
Hoopercustomerswho maintainmodified atmospheresintheirplants.
Forinstance, packagingof pharmaceuticaland medical devicestakes
placeinso-called“clean”rooms, while food packaging oftentakes
placein“cold”rooms. Ineither case, being able to diagnose system
statusremotely helps maintainthe atmosphere.
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Controlling Programming Costs

Wilmshurstsaid Schneider’s Transparent Factory architecture also
helps controlthe costs of machine dataintegrationinto plantwide su-
pervisory controland dataacquisition systems. Thisisaccomplished
by providing the datain an open format. “All the information the cus-
tomerneedsto control the equipmentcan be accessed usingthe web
browseralready builtintohis PC,”said Wilmshurst.“There’snoneedto
callin highlevel programmers—justgo in and build alittle PCML (Pro-
gram Call Markup Language) screen andthe basics are already there.
Our customers canusually performtheirown enhancementsvery
quickly. We cangivethemthefirstcourse of building blocks, thenthey
build onto their system asthey like,” he added. The web-enabled
Hooperpackagingmachinescanalsobelinkedintothe commondata-
base from a customer’s other facilities.

Simplified Motion Control

Another advantage of the Schneider Electric PLC is built-in motion
control programming software thatallowsthe Hoopermachineto sim-
ulate, validate and manage a number of packaging operations along a
range of axes. The pre-programmed motion software manages
Schneider’'sservodrive system. These application-specificroutines
enable awide variety of sophisticated multi-axis packaging opera-
tions. By integrating hardware and software functions, including mo-
tion controlandloop control, Schneider has enabled Hooper
Engineeringandits customersto shorten application development
and start-up time by severalmonths.

“The software, using modular function blocks in a single programming
package, simplifies system design and replication,” Wilmshurst said.
“Acommonuserinterface is employedfor entering and adjusting pa-
rameters and performing diagnostics, which makes programming
easierforeveryoneonthe projectdesignteam,” he explained.

Easy Maintenance

Whendowntime occurs, orin preparation for scheduled maintenance,
the Premium PLC also provides ahyperlinktothe operator manualfor
the machine. Fromthere, embedded Web pages including the
N2500’sactual Auto CAD drawings in PDF formatcanberead fromthe
customer’'sPC.

Web-enabled automationtechnology from Schneider Electricis now
partofthe N2500’s standard offering. “Sometimes an applicationis
simply amatter of fulfilling the customer’s

specifications,” said Wilmshurst. “Othertimes, they telluswhat they
wanttodobutdon’tknowhowtodoit. Wetellthemthere’'san excellent
controllerthatallowsustoslipanembeddedwebmoduleintotherack.
Ourcustomers have beenquicktorecognize the advantages ofthat
capability.”
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Webh-enabled MCC Moves Grain
Mill into New Market

Food and Beverage
Bethel Grain

UNITED STATES

Intelligent Motor Control Center

The Goal is Optimized Productivity

When Bethel Grain Company in Benton, lllinois decided to diversify
intoanewmarketthatrequiredthe company’sfirstautomated produc-
tionline, theyturnedto Schneider Electric for afast-track solution. That
solution, aweb-enabled multi-network OMNI Motor Con-trol Center,
allowed Bethel Grain to take a quick first step toward becoming a fully
integrated, Transparent Factory®.

Bethel Grainmoves fast. The company grew rapidly fromits startin
1997, expandingfrom30to 70employeesintwoyears. ltbuysdry
grainfrom nearby farmsin southernlllinois, grindsitinto meals and
flours, then processesitintofoodingredients. Initially, the business fo-
cused entirely onsupplying U.S. government contractsforacorn-soy
mealblendused forforeignfoodaid. Bethel Grain made its mark quick-
ly, winning the United States Department of Agriculture’s 1999 award
as Commodity Operation SmallBusinessofthe Year.

The thriving young company had its sights set on diversifying to grow
itsbusiness domestically. To enterthe market for breakfast cereal in-
gredients, Bethel Grain neededto expand. Specifically, they needed a
new hammer millto grind corn meal and an extruder to modify itinto
pre-gelatinized corn flour. With quality control the top priority, Bethel
Grainsoughtoutanintelligentmotorcontrol systemthatwould helpim-
prove process performance and allow optimumin-line processing
control.
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Consulting engineers advised Bethel Grain on conceptual electrical
layoutand design and later handled software programming. Butitwas
Bethel Grain’sown engineerswhozeroedinonasupplier. Theysawa
SchneiderElectricOMNIMotor ControlCenteratworkinacolleague’s
North Carolinamill, liked the layoutand contacted Schneider Electric
aboutasystemtofittheirownneeds.

Teamwork is the Key

Working outof his St. Louis office, Schneider Electric Field Engineer
John Maue became the liaison between the consultants and the
engineers atthe motor control center manufacturing plantin
Seneca, S.C. Hesupplied datatothe engineeringteam atthe

plant, enabling themto expedite the ordertofitatight deadline.

“Therewas a consensusthat Schneider Electric could provide arug-
ged, reliable solution that was customized butwasn’tover-
engineered,” said Brian Anderson, Bethel Grain’s operations
director. “The OMNI Centerwas pre-wired, assembled and tested at
thefactoryandcameinasacomplete unit,” Anderson said.

“We couldboltittothe floorand getitgoing rightaway.”

Transparent Factory at Work

The Omni Center for Bethel Grain embodies what Schneider

Electric callsits Transparent Factory automation architecture.

It combines aversatile, scaleable and widespread physical network
with auniversal networking standard and a vendor-neutral data
protocol. Theresultisatruly open, Web-accessible network forthe ex-
change of process data between the factory floor and the comp-any’s
businesssystems.

The Schneider solution supports a TCP/IP-compatible Ethernetback-
bone and boasts bestin-class products from three Schneider Electric
master brandsincluding Modicon, Telemecanique and Square D. The
web-enabledModicon Telemecanique QuantumPLC communicates
and controlsthe Square D Altivar 66 AC drives, remote analog and dig-
itall/O,andthe Motorlogic Plus solid state overloadrelays. The system
gives Bethel Grain technicians real-time information on currentload-
ing, voltage, powerfactor, tripindication and history, aswellasthermal
capacity and ground fault through the system’s Schneider’s Monitor-
Pro SCADA software.
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“The advanced protection we getthrough the Motorlogic Plus relay
simplifies preventive maintenance, whichisrealimportantto us.
Maintaining a consistent processflowis critical,” Andersonsaid. “The
system also helps us be more productive because we can detectand
correctprocess problems before they become serious.”

Schneider’s Concept programming software inside the Quantum PLC
tells the motor starters whento turn on and turn off. The software pro-
vides easy-to-useinterfaces, powersearchfunctions,andon-line help
thatsimplifies writing, documenting and maintaining Bethel Grain’s
controlsystem.

The QuantumPLCisconnectedtocolorgraphicterminalsthatdisplay
processdataonacontrolroomPC. The systemalsouses MonitorPro
softwaretoretrieve the dataanddisplayitonthe monitor.

Ethernet/TCP/IP Key to data access

Besides automating motor controlonthe plantfloor, Ethernet

TCP/IP capability builtinto the Quantum PLC allows Bethel Grainto
easilyanalyze and share processdatainrealtime. Accesstothatdata
isavailable throughoutthe company over asecure Extranetlink, even
from offsite PCs and laptops. Thatkind ofinstantaccessisdesignedto
help the company boostits processing uptime and, ultimately, its bot-
tomline.

Designing, manufacturing, delivering, and installing the systemwithin
afew shortmonths presented challenges that Schneider Electric met.
Engineersdesignedthe system based onraw datafromthe customer
and Schneider Electricrepresentatives, withoutthe usual detailed lay-
outfromaconsultingengineer.

“Instead of a consulting engineer providing detailed specifications to
the plant, ourengineersin Senecahadtodoit,” said Schneider Elec-
tric’'sMaue. “Thetimingfactor further complicatedthe task of supplying
alarge, complexlineup. The engineers atthe plant played key roles
andreally performed like heroes to getthe job done.”

Up and Running Fast

Schneider Electric gotthe OMNI Centerup and running on schedule.
It'sanupgrade Bethel Grain neededtoremain competitive andto
grow. Interms of sound capitalinvestment, Anderson saidthe web-en-
abled OmniCenteralreadyaddsvalue, withtheflexibilitytohelp Bethel
easily move forward toward fullintegration in the future.

“This systemisworking outfor us,” Anderson said. “Anytime you
automate, itwill really help with quality control and give you much more
in-line processing control. Thathelpsusachievethe diversificationwe
need forthe company’s long-term stability.”

Inchoosing the Omni Motor Control Center, Bethel Grainfound a
custom-designed solution. Quick delivery andinstallationtime added
valuetotheirchoice. Equipped with an automated productionline aug-
mented with an Ethernet TCP/IP open architecture network, Bethel
Grainisabetter, strongermill. Itisa“Transparent Factory” poisedfor
continued success.
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Schneider Electric Solution is the
Right Recipe for a South African
Brewery Upgrade

Food and Beverage
South Africa Breweries

SOUTH AFRICA

Introduction

The South African Breweries (SAB)isone ofthe largestbreweriesin
theworld. Theirfacilityin Chamdor, Gauteng, South Africawasinneed
ofanupgrade. E'nl Projects, anauthorized System Integrator for
Schneider Automation South Africa, was contracted by SAB for the
job. The brew-houseswere controlled by Modicon 984 PLCsand a
proprietary DOS-based sequence control software system called Ma-
gus. The projectcovered maltintake, silo block, malt conveying, mill-
ingandthe brew-houses. The Magus systemwasthe logic sequence
controllerexecutingtherecipe-based controland managementofthe
brewing process. The PLC system consists of three Modicon 984-
785E CPU’s,wasusedfortheplantl/Ocontrol. The PLCswererun-
ning Modsoft programs which were only used for register transfersto
and fromthe Magus system.

The Magus systemwasnotY2K compliantandwas only supported by
onevendorinthe country. Maintenance had become extremely diffi-
cultforthe SAB personnelandtheywere anxioustoreplaceitwitha
new user-friendly system.
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The Objective

The objective ofthe projectwastoimplementanopen, state-of-the-art
controlsysteminordertorelieve the clientoftheirdependence onthe
Magus systemandimprove plantoperation. The clienthoweverwas
reluctanttoreplacethe 984 PLCI/O cards, because ofthe costassoci-
atedwithinstalling new I/0, and also because of the downtime that
would resultfromrewiringnew I/O cards. The breweryis a 24 hour op-
erationandthe requirementfrom SAB wasto strictly adhereto pre-
planned shutdown periods for the implementation of the new control
system. The brewery needed a solution thatwould accommodate a
change-over with only afew shutdowns.

The Solution

The solutionwas based onthe existing 984 1/0 cards butreplacing the
785E processors with Quantum processors. The Quantum proces-
sorswereinstalledin separate 4 slotracks with remote 1/0
communicationtothe existingracks. Modicon’s Conceptsoftwarere-
placedthe Magus sequencelogicandcontrolsthe plantviathe Quan-
tum processors.

A commissioning schedule was drawn up to accommodate the brew-
ery’sproductionrequirements. The schedule was made up ofanum-
ber of short shutdowns to test the new programs section by section. At
the end of each commissioning period, the brewery was placed back
onthe existing control systems. The commissioning periods were
done usingwater brewstotesteach section ofthe plant. Afterfinal test-
ing onwater brews, the plantwas placed on full production utilizing the
new Quantumprocessorand Conceptsoftware system.

Duringthe testing phasesthe existing I/0 ran using Modbus Plus to
connectthe new Quantumprocessortothe existing 984 system. This
ensured aquickreturn pathtothe existing system aftertesting be-
cause no hardware changes had been madeto the existing

systems. When final testing was completed, the plantranfrom the
Quantum processorsstillusingthe Modbus Plus/Peer Cop system.
Thiswould allow ustorapidreturnto controlthe existing systemifitbe-
camenecessary. The plantwasrunonthissystemforaone monthver-
ification period to ensure the integrity ofthe new system.

Afterthe verification period the final shutdown involved removing the
984 CPUs and installing the remote I/O communications betweenthe
Quantumprocessorracksandthe 984 1/Oracks.
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The control architecture for the South African Breweries’ Chamdor facility

The Benefits
b Y2K compliance
b Removal ofthe Magus system

b Vastimprovementinplantmaintenance fromthe ease ofunder-
standing of the new Concept programs

b The new Quantumracks were fitted with Ethernetcards and
there was agreatimprovementinthe communicationsto the
INTouch SCADA system

b The Modbus Plus and Ethernetcommunications effectively
provide aredundantcommunications system

b Conceptsoftware enablesinternal maintenance and
modifications and can now maintain and modify the
systeminternally (i.e. no more dependence on outside
software vendors)

b Modificationstothe control system are now possible doing very
shortshutdowns, whereas previously lengthy shutdowns and
testing procedures were necessary

b The new Quantum PLCs supportopen Ethernet
communications for data transferstoan MES system

b Reliability and production efficiencies have improved
significantly
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Now Cargill’s Talking with
Modbus to Ethernet Connectivity
from Schneider Electric

Pharmaceutical
Cargill Nutri-Products

UNITED STATES

An Issue of Connectivity

Cargill'sEddyville, lowaplantturnsoutnatural Vitamin E from co-prod-
ucts of soybean oil. Cargill Foods soybean processing plants through-
outthe United States supply feedstock. The plantsells allits outputto
its pharmaceutical partner, whichtargets the growing worldwide mar-
ket for antioxidant vitamins.

Whentheplantopenedin 1997, Cargill Nutri-Products committed to
achieving supply chain efficiency andtoemploying state ofthe art
technology to optimize productivity. Ensuring thatthis commitment
becamereality fell, in part, to automation manager Tom Shaw and his
four-personteam. They contacted Schneider Electric.

Oneoftheteam’s primary goalswas interfacingthe plant’s power
meter and eight heattrace controllers, which were notconnected
tothe plant’s distributed control system (DCS). The heattrace
controllers use electric heating cablesto keepliquid process
ingredients from solidifying in piping systems and holding vessels and
preventstagnantwaterfromfreezingduringwinter.
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Making the upgrade would eliminate the laborious task of manually re-
cording power data. Buttointerface devicesfromdifferentvendors
was cost-prohibitive when the plantfirstopened.

Formore thanthree years, Cargill electricians and engineers took clip-
boards and pensin hand and trekked around the plant, recording data
fromits power meterand heattrace controllers. Theyrecorded volt-
age, current, power factor and energy usage atthe meter. Atthe heat
trace controllers they monitored the temperatures of all 40 circuitsin
eachpanel. One of Shaw'steamwouldthen pour overthe heattrace
figuresandissueworkordersiftheyfound problemswith circuits. They
manually entered power meter datainto aspreadsheetforinternal bill-

ing.
OPC is the answer

“We were looking foran economical solution,” Shaw said. “Butwhen
the plantwas built, lwould have had to do acustominterface because
nothing standard existed—OPC didn’texist.I'dhave hadtobuyawhole
CPUtodowhatwe cannowdowith OPC software. Justafewmouse
clicks collectsthatdata, compilesitintoaspreadsheetandfeedsitto
our data historian for tracking.”

Shawinstalled OFS (OPC Factory Server) software from Schneider
Electric to interface simple Modbus devices. OPC software is de-
signedto provide business applications with common local or remote
accesstoindustrial plantfloor data. Using the OPC open standard,
software and hardware manufacturers, aswellas systemintegrators,
willspendlesstime oncommunicationand databaseintegrationis-
sues.

Pushing the Envelope

“Itwas ourfirstexperimentwith OPC and a bitof agamble togetdissim-
ilar systemstalking to each other over OPC. We talked to our
Schneideraccountrep and he saiditwas doable with the technology |
hadin mind. From Schneider, we purchased OFS software and
Square D Powerlogic ® circuit monitors and away we went,” said Shaw.

Powerlogicis apowerquality analysis systemthatincludes power
meters, circuitmonitors, software and hardware formanaging power.
InCargill’'sapplication, circuitmonitorstalkon Ethernetthroughagate-
way. The OPC serverseeksouttheregistervaluesinthe powermeter,
and then servesthese Circuit Monitor values up to Cargill’s batch con-
trolsystem. The OPC serveris essentially a conduit
betweenthetwodevices. Itletsthe CircuitMonitorbe communicatedin
astandard formatthatthe DCS canunderstand.

BridgingModbusto Ethernetwas akey stepfor Shaw'steam.“The
unigueness of ourinstallation comes from the way we communicate
withthe Modbus devices,” Shaw said. “Instead ofusingaPLCand a
Modbus network, we used asimple andinexpensive Modbus-to-
Ethernetbridge from Schneider Electric.” The bridge converts
Modbusto Modbus/TCP, an Ethernet-based network.
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Piping System for Liquid Process Ingredients

Having used the bridge to convertto Modbus/TCP, Shaw’s teamthen
connectedtheirequipmentusing standard Ethernetcablingtoan
Ethernetswitch. “Using the OFS software, we were able to easily con-
figure the Modbus/TCP devices and testthe configuration,” Shaw ex-
plained. “Afterwe completed those steps, theremaining stepswere a
breeze.”

Those steps entailed configuring communication software pointsin
the plant’'s DCS and using OPC mirror software to pipe the Modbus/
TCP registers to the communication software points. “The actual con-
figurationwassimple,” Shawsaid. “Whenyou startthe mirror software,
the program asks youto define apipe. We configured the pipe by se-
lecting OFS as the source OPC serverand our other serverasthe des-
tinationserver.”

After completing that step, Shaw’s team browsed the Modbus/TCP
registers and the communication software point attributes, then
dragged and dropped the pipe from the correct Modbus/TCP register
tothe correctcommunication software pointattribute. Finally, they
configuredthe pointsinthe plant’sdata historian.

“We could have bought a third party OPC butthe comfort factor of
workingwith SchneiderElectrictrumpedallthat,” said Shaw. “I feltthat
ifwe neededanytechnicalhelp, we could counton Schneider.”

With aconservative initialinvestment, Cargill Nutri-Products now can
interface more than 7,000 Modbus/TCP registers. Shaw’steamalso
canenhancetheplant’'s OPCinterface atafraction oftheinitialinvest-
ment.

“Wehadallthese devicesthatcommunicateviaModbusandexpected
thatifwe could use OPC/Ethernettechnologytointerface them, we
could getawealth of information very inexpensively,” Shaw said. “We
canjustcall thatinformation up from our data historian justlike the rest
of ourprocessdata. That'swhere the real savingsis—doing with soft-
ware whatwe usedtoneed hardwaretodo. Toachieve thatin 1997,
therewasn’tenough moneyinabank.”
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Modicon® PLCs and I/O Monitor
Offshore Heavy Lift Systems

QOil & Gas
Versatruss Americas LLC

UNITED STATES

The installation

Versatruss AmericasLLC, Belle Chasse, Louisiana, designsand
manufactures “one of akind” offshore heavy lift systems primarily for
useintheinstallation and removal of large offshore oil production facil-
ities. Toensure structural soundness and personnel safety during this
installation/removal process, the objectbeing lifted mustbe keptlevel
and planarwiththe barge(s).

The Magelis interface on board a Versatruss lifting barge.

The currentinstallation consists of two inclinometers on each barge
andlift subjectand awireless Ethernet network. Schneider Electric
was chosenbythe customertodevelop alow-costmethod of remotely
monitoringthe attitude (pitch/roll) ofthetwo barges andliftsubject,and
toprovide avisualinterface for the system operatorwhich accurately
depictsthisinformation.

The objective

The projectobjective wasto provide afunctional control system, oper-
ating without downtime, atthe least possible cost, installed within a six
weektime-frame.
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The control system architecture for the barge lift system.

The solution

Designed by Bill Thriftand Jim Lester, Versatruss Americas, LLC; Bill
Wang, TEST Inc.; and Steven Wetzel, NU-LITE Electrical Wholesal-
ers, LLC, the Schneider Electric solutionincludes a

Modicon Telemecanique Quantum PLC with three remote Modicon
Telemecanique Momentum I/O modules, each equipped withan
Ethernetadapter for data collection and a Magelis operator interface.

Pitch androll datais gathered by each Momentum I/O module, trans-
mitted overthe Ethernetnetwork, and read by the QuantumPLC. This
dataisinturn giventothe Magelis HMI to provide the system operator
withanaccurate and graphical depictionofthe attitude ateachloca-
tion.

Customer benefits

b Speedofcommunications

b Lowcostofeachunit

b Highdegreeofaccuracy

b Ease ofupgrading Momentum

Versatruss Americas LLC designs and builds offshore heavy lift systems

96

Schneider Electric



Sun Metals Zinc Refinery is
"Open for Business"

Zinc Refinery
Sun Metals Corporation

UNITED STATES

Whenthe Sun Metals zincrefinery decided to embark onthe largestin-
vestmentin Australia by a Korean company, they knew an open archi-
tecture control systemwould needto be implemented, providing
constantaccesstodatato minimize downtime and operation costs.
The new $350 million zinc refinery was projected to generate estimat-
edexportrevenues of $225 million peryear.

Schneider Electric was chosen to supply Modicon Telemecanique
Quantum PLCs, including hot standby redundant processors, a
Monitor Pro SCADA system, PLC cubicles, controldesksand UPS
equipment.

The entire Schneider Electric solutionincludes: design ofthe commu-
nication and control system, development of the PLC and

SCADA software, aswell asinstallation and commissioning of the sys-
tem.

SunMetals Corporationisawholly owned subsidiary of KoreaZinc
Company Limited, one ofthe world’slargestzinc producers.
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The Refinery

This particularrefining processis modeled after the world’s most mod-
ernoperationthatencompassesroasting, leaching, purification, elec-
trolysis,and meltingand casting. The plantwilluse some 400,000tons
peryear of zinc concentrate primarily from North West Queensland.
Otherproducts generated by the processinclude sulphuricacid and
cadmium (fromthe purification process).

Therefineryisexpectedtobe acatalystforadditional projectsinthe ar-
ea, including power generation and other downstream metal product
industries.

The control system

System availability is critical for the plant. To offer the high levels of re-
dundancyrequired, the control system employs hotstandby
systemson crucial processes and adual Ethernetand dual fiber
opticself-healingring.

Linked onthe dual TCP/IP Ethernet network, the 15 Quantum PLCs
controltheroasting, gas cleaning sulphuricacid, concentrate leach-
ing, utilities, purification, electrolysis, zinc dustand water treatment
processes. There are atotal of 6000 I/O points throughout the plant.

Intheroasting plants, a Quantum Hot Standby systemensures
uninterrupted transfer fromone PLC to another (inlessthan 45 msec)
shouldone PLCfail. The dual Ethernetislinked viahubstothe 100MHz
dualfiberoptic self-healing ring—the communication network forthe
SCADA system. The system can withstand four breaks without any
downtime. Forextradurability,dualredundantcablingisusedforallre-
mote I/O.

Schneider Electric’s Concept PLC programming software uses de-
rived function blocks onrepetitive functions such as motor control cen-
ters and alarming.

The Quantum Ethernet modules will also allow Sun Metals to monitor
the plantfromanywhereintheworld viathe Internet.
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Pharmaceutical Manufacturer
Meets Tough FDA Standards
with Schneider Electric Solution

Pharmaceutical
Glaxo Smith-Kline

CANADA

The existing installation

Glaxo Smith-Kline’s new 215,000 sq. ft. product developmentand
manufacturing center located atits Canadian headquartersin Missis-
sauga, Ontario, may well be aworld first: a high-rise automated stor-
ageretrieval system (AS/RS). This big-league AS/RS servesasa
spine forthe various production processes and packaginglines, as
wellasadirectlinktothe shippingandreceiving areas ofan FDA-vali-
dated manufacturing control system.
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Keeping Things Moving

Having 3,400 storage slots, each with 15 heightlevels of storage, the
AS/RS handlesloadsinall production stages, fromraw materialtothe
finishedproduct. Loadsenterandexitatvariouslevelsalongthesides,
notatpick-upanddeliverypointsatthe ends. Rawmaterialsarrivingon
wooden pallets are transferred to dedicated aluminum pallets. The re-
palletizedloads are deposited onto a chain-drive palletroller convey-
or, and travel to a sizing station. From here, loads pass through an
automated doorandintothe AS/RS. Inthe AS/RS section, two cranes
—capable oftraveling 600 ft. per min. horizontally and 200 ft. per min.
vertically—patrolthe aisles, one on each side of the back-to-back
racks. Storage withinthe AS/RSisrandom, butzoned. Anightly optimi-
zation program shiftsloads around so they will be in the best position
forthe nextday’s production.

The objective

Productionactivitiesand supportoperationsoccuronfivelevelsinvar-
ious “suites” locatedinthe building surrounding the AS/RS. Communi-
cationsbetweeneachareaandthe AS/RSiscritical. Glaxo Smith-
Kline required a fully automated PLC system for storage and retrieval
of material, aswellas afullyintegrated suite of software packagesto
controlmanufacturing procedures. The pro-jectwasalsodrivenbythe
need for efficiency, productivity and reduced cycle time. The goal was
toinstallacomprehensive system, capable of monitoringand commu-
nicating betweenall processes, increasing efficiency and productivity.

The solution

Schneider Electric’s Automation Business provided the PLCs, pro-
gramming software, andtraining required to develop asystemthat
could be validated to FDA standards. Approximately 150 Modicon
PLCsareinstalled atthe facility, working in conjunction with other con-
trol devices viaModbus Plus communications. The PLCs collectinfor-
mation from numerous sources and maintain the batchrecord for all
processes, fromraw material tofinished product. Schneider Canada
played akeyrolein helping Glaxo Smith-Kline achieve the levels of
consistency and conformity required by the strict validation audits of
the FDA.

There are 52 manufacturing cells, each containing atleasttwo PLCs
fromSchneiderElectric. PackagingcellsarealsoequippedwithPLCs,
asisanautomated binwasher.

Schneider Electric’s Telemecanique sensors areinstalled on auto-
mated doors, conveyors and other machineryto sense binand pallet
position, andthen send asignalto the PLCto initiate the next stage.
Most of the automated controls were provided by Schneider Canada,
including inductivity devices, proximity sensors, photoelectric con-
trols, motor starters and emergency stops. Movement of material
throughthe building’s sixfloorsand 52 cellsis handled by acompletely
automated material handling system, which includes numerous con-
veyors, two AS/RS cranes, through-floorfeeders andreceivers.
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Schneider has Things Under Control

The doorslinking the production and packaging suites with the
AS/RS are fully automated, opening only forthe loads passing
through. The crane software signalsadoorto openand sensorscon-
firmthe action. There are either one ortwo pickup-and-delivery stands
perdoor,andthe originalrelaylogicfordoorcontrolhasbeenreplaced
by Schneider Electric PLCs.

Communicationis facilitated via five Modbus Plus networks which
gatherdatafrom27001/O points. Theinterface supplied by

Schneider allows delivery of data to Glaxo Smith-Kline’s MIS Ethernet
network. Because packaging and production occur under strict envi-
ronmental conditions, building managementsystems are subjectto
close control. The Schnedier Electric solution alsoincluded PLCs to
controlthelowvoltage power distribution throughoutthe building.

Customer Benefits

Schneider Canadacooperated closelyinthe designofthelogic control
network, providing assistance in the Modbus Plus technical design,
and proving very responsive to service needs, including emer-gency
repairsandtechnicalexpertise. Theendresultwastheinstallationofa
PLC-based manufacturing systemwith an easily validated, state-of-
the-artnetworking capability.

Software forthe newinstallation offers the flexibility toupgrade from
smalltolarge PLCs,andtoconnectthemtothe same ModbusPlusnet-
work.

The openarchitecture and common processing language used forall
Schneider Electric PLCsis an added benefit, especially fortheinterna-
tional OEMs with whom Glaxo Smith-Kline regularly does business.
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PLC-based Monitoring Provides
Peak Power to Phone Systems

Telecommunications
Large Telephone Company

UNITED STATES

The Existing Installation

This massive telephone networkis comprised of 1,340 phone switch
buildings called Central Officesor “C.0.s.” The C.O.sare distributed
overasix-statearea.Thetelephone systemispoweredbya48VDC
battery located atthe Central Office —the connection pointforall
phones from the surrounding community. If local utility power fails, the
battery continues to power the system for several minutes, untila
gensetor generating unitthat supplies off-grid electricity starts auto-
maticallytomaintain AC power feedtothe charge system. The remote
capability is provided by adial-up 1200 baud modem link to the battery
charging control system. Althoughit provides formatted ASCll textre-
ports of battery system status, alarms, and operating statistics, the
1980’'stechnology interface is slow and incapable of presenting large
amounts of nearreal-time currentand voltage information. The datait
providesislimitedtothe DC partofthe battery system. Thereare noca-
pabilities formonitoring the genset, forrunningits required monthly
test, orformonitoring/controlling ofthe AC power circuitbreakersinthe
main switchboard.

102

Schneider Electric



Central Office

The Objective

b Provide more detailed, real-time and historical datato power
engineers for maintaining and designing upgradestothe DC
system.

b Track AC power,voltage, currentand harmonic content.

b Deliveracomplete overview of alarm status and power trends of
all central officesin amulti-state operating region for central
controlroom operators, engineers and managers.

b Provide manualload shedding capabilitiesto reduce utility power
costs.

b Reduceengineering costsviaremotetesting ofthe genset.

b Provide on-line coordinationwith purchasingand equipment
databasesto simplify tracking and scheduling the purchase and
installation of DC power components.

b Offereasyexpansion optionsthatinclude monitoring for other
central office components (security, HVAC, etc.)

The Solution

The Schneider Automation Industrial Applications Group (IAT) was
chosento designthe new monitoring/control system. The PC system
monitors all aspects of the power supply for the phone switch network
utilizingthe following equipmentandinstrumentation:

b Quantum PLC with Remote I/O and Momentum I/O modules

b Powermetersfor monitoring and analyzing the utility and emerg
encyACbus

b Currenttransformersformonitoringthe ACbranchcircuits
b Currenttransducersfor monitoring AC and DC branch circuits
b Voltage transducers for monitoring AC and DC branch circuits

b Temperature probesforenvironmentaland engine temperature
monitoring

b Pressuretransducersforengine pressure monitoring

b Serial ASCllinterface forcommunicatingwith existingrectifier
controller

b Ethernetmodule for network access.

b Assorteddiscrete I/O for monitor and control

The solution hasthree major componentsin each central office:

b The AC panel monitors circuitbreaker statusinthe main switch-
boardand AC and emergency bus power using circuitmonitors
tomeasure powerand 31 harmonicvaluesforallthree phases

ofcurrentandvoltage. Italso provides supervisory control forthe
circuitbreakers.

Schneider Electric

Y Modicon | 103



Telephone Switch Room

Panelboard Phone

b The DC panelreads battery string voltages and currents directly,
and collects historical and currentdata from the battery control-
ler,whichisamicroprocessor system manufactured by Bell Labs.

b Thegensetpanelmonitorsthe status ofthe generator starter
battery, operating parameters, such as cooling water and ex-
hausttemperatures, oil pressure, fuel level and status points
fromthe gensetcontroller. Italso provides supervisory control
forrunningthe generator.

Allcontrols are manually entered fromthe HMI. The new systeminter-
faces with the hard-wired control circuits from the current system. For
example,the gensetis started by interrupting the Utility Voltage
Presentsignal and activating automatic failover relay logic. All control
circuits connected to the PLC are wired through alocal overide switch.
Ifalocaluseroverridesthe PLC controls, all controlsrevertto the origi-
nal phone company configuration.

Communicationsoccurviaan Ethernetcard inthe PLCtoarouter con-
nectedtothe phone companyframerelay network allocated for moni-
toring the systems. The control application was developed using
FactoryLink software and anadd-on package to manage log-on secu-
rityanduseraccess, whichissetbythe systemadministratorinthelog-
ondatabase. The HMIis any PC connected to the phone company’s
dedicated power monitoring system frame relay network and running
the FactoryLink WebClient software. The displays are downloaded
from the server(s) running the phone company application. Aftera
graphicdisplayis downloaded, only dynamic datais passed overthe
networktokeepthedisplay upto date.

Theapplicationincludeslinksto Excelspreadsheetsand ACCESS
databases. Dataobtained fromthe PLCs can be savedto Excel
spreadsheetsfor off-line analysis. Infuture applications, ACCESS
datawill be usedto update certain operating parameters and/or
alarms.

Apower modelingtool enables the power engineer to evaluate the ad-
equacy of existing battery strings to supportcurrent peakload and to
analyze the operation with differentnumbers of batteries.

Customer Benefits

b Morevaried and complete information - Powerengineers can
betteranalyzethe operation oftheirassigned central offices.

b Comprehensive, graphicrepresentation of the health ofall cen-
tral offices being monitored with easy accessto any particular of-
fice, resulting in more efficientoperation and more timely main-
tenance.

b Expansionpossibilitiestoinclude the addition of servers sup-
porting FactoryLink software.
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Network Certification Services

Why Network
Certification Services?

Benefits of Network
Certification Services

Network Certification Services provide Microsoft/Cisco Certified Design Engineers to
customers seeking optimized performance design for mission-critical industrial
networks.

Feature Benefit

b Industrial Ethernetnetworkdesignsare b Opticalnetwork performancethrough

performed by Microsoft/Cisco Certified
DesignEngineerswithyearsofEther-
netexperience. These engineersare
alsotrainedinautomationproductsand
industrialcontrol over Ethernet.

certified designs using correctapplica-
tion of the latest network technology
and automation equipment.

Available Lab Services allow custom- b Optimizesandestablishesthe custom-
erstoconductcritical performancetest- ersnetworkperformance beforeinstal-
ing. lation ofthe system.
Onlinecertification of Ethernet b Customerreceivesverificationthat

Networks

networkis properlyinstalled and the
system will achieve maximum
throughput.
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Network Certification Services

Questions and Answers

Ordering Procedure

Network Certification Services has four main service offerings thatare billable onatime
andmaterialsbasis:

1.EthernetNetwork Design
2.0n-sitetroubleshootinganddatathroughputenhancement
3. Field certification ofinstalled networks

4. Network laboratory use

Q. Why is there agroup in Schneider Electric Automation handling Ethernet
network designs?

A. Customershavebeenrequestingnetworkdesignassistance, orhelpwithtrouble
shooting existing problem networks.

Q. Why do customers use Schneider Network Certification Services rather
than a local System Integrator?

A.Wewouldsuggestthe customeruse boththe local Systemsintegratorand
Network Certification Services. Thelocal Systemsintegrator can hire Network
Certification Services as asubcontractor and getthe Ethernetdesign expertise for
theircustomers’needs. Customers benefitfromusing our Schneider Network Certifi-
cation Services because of ourin-depth knowledge of both our automation products
and Ethernetnetworks. Our Certified Engineers are expertsin both Schneider Auto-
mation Productsandindustrial Ethernetnetwork designs.

Q. What is typically the most important aspect of designing industrial control
Ethernet networks?

A. High performance indicated through maximum data throughput, and fastest
deterministic response times.

Q. How do I get more information?

A. Eithergotothe supportwebsite athttp://eclipse.modicon.com andclickonthe Ether-
net Network Design link or contact Schneider Automation Technical support at 888-
266-87050r+1978-794-0800 and ask for Network Certification Services.

Contact Schneider Automation Technical Supportat888-266-8705 or
+1978-794-0800and askfor Network Certification Services.

Network Certification Servicesworks directly with customers andthe Schneidercountry
salesforcetocreateaquote. The customer mustplacethe orderfornetwork certification
servicesthrough Schneider country sales organization.
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Transparent Factory

Schneider

Schneider Alliances

TheSchneider Alliances Partnership Program isbothanindustrialand commercial
programbetween Schneider Electricandits partners. Itprovides hardware and
software automation products, systemintegration and services complementary to the
offering of Schneider Electric’s Industrial Automation Business.

ThankstoSchneider Alliances, customers are able to choose amongthe bestinclass
products withanassurance of seamlessintegration within Schneiderarchitectures.
Partnersalsohave accesstoanetworkof systemintegratorsthatspecializeinawideva-
riety ofindustries and applicationstofitthe requirements ofabroad base of customerre-
quirements.

TheSchneider Alliancespartners networkisawin-winassociation, thatbringstoev-
eryone, productvendor or systemintegrator, adistinct competitive advantage.

The Transparent Factory Partners Programwithin Schneider Alliances has enjoyedtre-
mendous growth. Capitalizing on Schneider Electric’s pioneeringrolein bringing Inter-
netand Ethernettechnologiestothe factory floor, the Transparent Factory Partnership
Programoffersmembersthe opportunitytodevelop productscomplementary with lead-
ingtechnologiesincludingthe Modbus TCP/IP standard. Thisprogramalso offers mem-
bersaccesstoMODBUS.ORG, ‘the Community for Modbus users created by Modbus
users”.

Tolearnmore about Schneider Alliances andits Transparent Factory Partnership
Program, please visitusat: http://www.Modicon.com
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Community regulations and protective treatment

Community regulations
European Directives

Theopening of European marketsimplies aharmonization of regulationsinthe various
European Union member states.

EuropeanDirectivesaredocumentsusedtoremove obstaclestothe free movementof
goods and their applicationis compulsory in all states of the European Union. Member
statesare obligedtotranscribe each Directive into their national legislation and, atthe
same time, to withdraw any conflicting regulations.

The Directives, particularly those ofatechnical nature withwhichwe are concerned,
only setobjectives, called “generalrequirements”.

The manufacturer musttake allnecessary measuresto ensurethathis products con-
formto the requirements of each Directive relating to his equipment.

Asageneralrule, the manufacturer affirmsthat his product conformsto the necessary
requirements of the Directive(s) by applying the e labelto his product.

e markingisappliedto Telemecanique productswhererelevant.

The significance of e marking

b e markingonaproductmeansthatthe manufacturer certifies thathis product
conformstotherelevant European Directives;itis necessaryinorderthataproduct
whichissubjecttoaDirective(s) canbe marketed and freely moved withinthe European
Union.

b e markingisintended solely for the national authorities responsible for market
regulation.

For electrical equipment, only conformity of the product to standards indicates thatitis
suitable foruse, and only aguarantee by arecognised manufacturer can ensure ahigh
level of quality.

Oneormore Directives, as appropriate, may apply to our products, in particular:

b ThelLowVoltage Directive 72/23/EEC amendedby Directive 93/68/EEC : € marking
underthetermsofthis Directive could notbe applied before 1 January 1995
andiscompulsory as of 1 January 1997.

b The Electromagnetic Compatibility Directive 89/336/EEC, amended by Directives
92/31/EEC and 93/68/EEC : @ marking on the products covered by this Directive has
beencompulsory since 1January 1996.

Protective treatment of equipment
Premiumand Quantum PLCs meettherequirementsof “TC”treatment(1).
Forinstallations inindustrial production workshops or in an environment which
correspondsto“TH"treatment(2), PremiumPLCsshouldbe enclosedincasings
withaminimum of IP 54 protection as prescribed by standards IEC 664 and

NF C 20040.

Premiumand Quantum PLCs are suppliedwithan IP 20 protectionindex. They can
therefore beinstalled withoutenclosureinlocations with restricted access which do
notexceed pollution degree 2 (control room which does not contain amachine or dust-
producingactivity).

(1) “TC” treatment : all climate treatment.
(2) “TH” treatment : treatment for hot and humid environments.

© Copyright Schneider Automation 2002.

Allrightsreserved. No partof thiswork may be translated and/or
reproduced orcopiedinany form or by any means - graphic, electronic or
mechanicalincluding photocopying, recording, taping or storageinan
informationretrieval system.

Allsoftware quotedinthis documentisthe property of Schneider
Automation, orathird party which has granted rightsto Schneider
Automation. The supply of such software confersanon-exclusive licence
ontherecipientto use such software solely for the purpose forwhichit
wassupplied.

Any copying of such software, etc. (exceptsolely for the purpose of
producing back-up and security copies)istotally forbidden.

Allproducts, hardware, software and services shownin thisdocument
are subjectto modification and change without notice. Any descriptions
orspecifications givenhereinshallnotbe capable as beinginterpreted as
partoforaconditionofany contractrelative to such product, software or
service.

Concept, Lexium, Modbus, Mosbus Plus, Monitor, Uni-Telway, Uni-TE
areregisteredtrademarks of Schneider Automation.

Magelis, Modicon, NUM, Telefast, Telemecanique, XBT are registered
trademarks of Schneider Electric.

Allother products and brands quoted in this documentare registered
trademarks of theirrespective holders.
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