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Introduction

A Why consider Industrial Ethernet integration
A DeltaV Industrial Ethernet integration

A Industrial Ethernet Protocols

A Case Studies

Rockwell PLC Integration

ESD Integration T Triconex, Triplex, HIMA

Remote Automation Solutions S600 Flow Computer
CSI14500 Machinery Health Monitor

Other Industrial Ethernet Devices
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Business Case for Industrial Ethernet

A Integration of 3" Party Devices
i Can be fnblack holeo of time an
I Many legacy methods outdated and unreliable

A Why Industrial Ethernet for device integration
I Easy to wire, COTS technology
I Fast and Efficient
I Flexible integration and user access
i Deterministic by bandwidth and switched networks
i Easy setup with the Virtual IO Module Network Gateway

A Protocol which protocol?
I Modbus TCP/IP - 26%
I Ethernet/IP - 25%
I Profinet - 2%
I Foundation Fieldbus HSE T 2%
ARC Industrial Ethernet Study 2004
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Industrial Ethernet Protocols

BDVb The Net Gazettem

An ODVA Publication for Its Members » » #April 2007 » » wwwodva.om

NCWS AND NOTLES

PRINCIPAL MEMBER OF ODVA

USC YOLR MCMEBCRSI IIP!

DATES FOR 2007 NORTH AMERICAN
TOUROF "ETHERNET/IP: THE
PROVEN & COMPLETE SOLUTION
FOR MANUFACTURING
AUTOMATION" ANNOUNCED

TRAINIMNG AND WORKSI IORPS

EtherNet/IP Implemenior
Wor kshoos: North American Tour

SCHNEIDER ELECTRIC BECOMES A
PRINCIPAL MEMBER OF ODVA

ODVA today announced that Schneider Electric, S.A., a
wordwide leader in power and control and a member of
ODVA, will significantly increase its level of support for the
organization by becoming one of its principal members,
alongside Cisco Systems, Eaton Electrical, Onron
Corporation, and Rockwell Autormation. Schneider Electric’s
increased participation in ODVA coincides with ODVA's plans
to extend the CIP Network specifications to provide
comrpatibilty of Modbus®/TCP devices with networks built
on the Common Industrial Protocol (QP™ ). This extension
will give existing Modbus/TCP users a clear path to CIP

Network architectures while protecting their automation
investments.
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DeltaV Industrial Ethernet Integration

DeltaV
DeltaV ProPlus Professional DeltaV Operator
I I ‘ |

VIMNet Explorer

.....
: !

......

DeltaV Virtual 10
Module Network

Ethernet Plant Floor Network Gateway
v" Modbus TCP/IP
v Ethernet/IP
5 Vi
resAsanan
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DeltaV Industrial Ethernet Integration

DeltaV Virtual 10 Module

A VIM-4201, DeltaV Virtual 10 Module Network Gateway

T Direct DeltaV 10 Interface i emulates DeltaV Serial Cards in
1O slots 57-60 or 61-64 (128 Datasets)

I Supports 128 Datasets (100 Registers/Dataset) over 32
TCP/IP Addresses and 128 Modbus Addresses

I 10 Configuration in Serial Card Registers

I Network and Module Setup in VIMNet Utility (ships with the
Driver Pack)

I Uses DeltaV Power Supply, Carrier
I RJ45 Network Connection, RJ11 Redundancy Link
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DeltaV Industrial Ethernet Integration

Ethernet Integration Redundancy Architecture

DeltaV Area
Control Network

I
|

Industrial Ethernet Plant Floor Network
VIM Redundancy Link

PLC/ESD w/ Redundant Ethernet Modules
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DeltaV Industrial Ethernet Integration

A VIMNet Explorer Utility
i Define PLC Network Configuration to DeltaV
I Commission VIMs, Define Network Node IP and Address

I Runs on DeltaV ProPlus or other workstation

| WAGO_TEST 071305.vio - Plug and Play VIMNet -|F)x
File View Help
NECIEIEEE ]
ﬁ VIMNET Devices | Description I IP Address l Address l Type i Number of Datasets l Connections
g,g Physical Network G DEvO1 WAGOD1 10.12.1.50 1 RTU TCP (port 502) None 1
I Decommissioned YIMs
] Simulation Net
= 4 1O Net
=@ waco_test
=0 vimoz
= B 57
=%
- [@ oevor
& P02
+- B 58
+ B 59
+- B Ceo
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DeltaV Industrial Ethernet Integration

Configure Data in DeltaV as Serial Card Datasets

I Modbus or A-B DF1 Data Definitions

Dtagnoshcs DeltaV

Taols

BEIE

== |
| = rot M==AY AR 2N
IServer Status: Running IContents of ‘P01’

&= Delta¥ System | [ Name l Description I Yalue
F Decommissioned Nodes 2 DEvO1 DEVO01 GOOD
=-2}ici Contral Network "= Olnteg Overall Integrity GOOD
‘f:"‘g'_ PRECR] R status Status Good

=%, Commurnications "™ NDevices Mumber of Devices 1

P Primary

&b Assigned Modules
§:=| Alarms And Events
232 Continuous Historian
+ W OPC Subsystem
-1 Remote Network
= E WAGO_TEST
Communications
‘ IjO
=¥ C57Prog. Serial Card, 2 Ports, R:
-7 P01
=& DEvO1
sk D501 Dataset 01
£ DS02 Dataset 02

= P02

+-§ €58 Prog. Serial Card, 2 Ports, R

[-t;

(1]

+-§ 59 Prog. Serial Card, 2 Ports, Ri—

-8 C60Prog. Serial Card, 2 Ports, Rt ||

(r ‘ Aecianad Madulacs DG ‘

< | _vl_‘ |

For Help, press F1

Port Statistics m

Card 57 - Port 1

Close I

Statistic : Value :

Reags Requested 340020
Msas Sent 34002

Msas Revd (good) 34002

Msa Revd [with erors) 0

Retries 0

Msg Timeouts 0

Max Scan Time 10

Min Scan Time 0

Avg Scan Time B
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DeltaV Industrial Ethernet Integration

Comparison to Other Integration Methods

Serial Interface Industrial Ethernet OPC Server
Network Protocols Modbus, DF1 Modbus TCP/IP, Varies
Ethernet/IP
Capacity per Unit 3200 Registers (100 12,800 Registers (100 30,000 Parameters
Reg x 32 DataSet) Reg x 128 Datasets)
Network Speed 19.2 Kbaud Typical, 10 Mbaud Varies, 100 Mbaud
115 Kbaud Max Max
Data Throughput 1000 ms / DataSet 100 ms for 16 DataSet 5000 parameters / sec
Stability High Medium - High Medium - Low
Redundancy Yes Yes Possible
Ease-of-Use High High Low
Cost 1X 2-3X 4X Plus
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Industrial Ethernet Protocols

A Open Modbus TCP/IP Standard

I Open, widely accepted data communication standard

I RTUTCP T 6-byte header as defined by Modbus.org in
TCP/IP packet, supported by most current devices

I RTU via TCP T Modbus encapsulated in TCP/IP packet,
supported by older devices

I RTU UDP 1 broadcast message version, few devices
I Bridging devices T Modbus Ethernet to Serial or ModbusPlus
I Master/Slave and multiple master support

A Modbus TCP/IP Data Types
I Boolean Inputs and Outputs
I 16-bit Integers
I 32-bit Integers
i Floating Point Data (byte order selection)
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Industrial Ethernet Protocols

A Ethernet/IP Protocol

I UCCM (unconnected) Class 3
V Encapsulated DF1 messages in Ethernet/IP packets
V PLC5, SLC, and Logix Products
V PLC5, SLC read/write to native tables directly

I Class 1 10 (Producer/Consumer)
V Supported by Logix PLCs and some 3" party devices
V Each Generic Module is one CIP Slot

A Ethernet/IP Data Types
I Boolean Inputs and Outputs
I 16-bit Integers
I 32-bit Integers
I Floating Point Data (byte order selection)
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Case - Rockwell PLC Integration

=

DeltaV Area
Control Network

..........

S R S SR

10D-4102
Ethernet/IP Driver for Rockwell PLCs

ControlLogix 1 1756-ENBT
I DF1 for Inputs or Outputs
i Class 1 for Inputs PLCS5E or 1785-ENET

I DF1 for Inputs or Outputs

SLC505
I DF1 for Inputs or Outputs
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Case - Rockwell PLC Integration

A Flexlogix, Compactlogix i same as ControlLogix in
most cases

A Serial PLCs 1 SLC504, Micrologix i use 1761-NET-
ENI Ethernet/IP to DF1 Bridge

A Hot Standby Logix T redundant system with specific
requirements
I Supports DF1 messages only
I Select Switching IP for redundancy type
A Simultaneous Messages varies by PLC
I ControlLogixT 16
I PLC5- 4
I CompactLogix - 1
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Case - ESD Integration
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