Driving efficiency and sustainability I i i E ! I

Operating CFW-11 in an EtherNet/IP® network using
Rockwell ControlLogix™ PLC

CFW-11

Application Note



=

ETHERNET-2P-05 EtherNet/IP Application Note
CFW-11

Document: 10011687887

Revision: 00

Publication Date: 12/2023



SUMMARY OF REVISIONS

The information below describes the reviews made in this manual.

Version

Revision

Description

R0OO

First Edition.




CONTENTS

1 DESCRIPTION. ... e e e e aeas 1-1
1.1 REFERENCE DOCUMENT S ... ... e e 1-1
1.2 ARCHITECTURE ... o e e 1-1
T T 03 e e 1-1
1.4 CONTROLLOGIX ... e et ettt eeann 1-2
1.5 ST RAT X B700 ... e 1-2
1.6 PASSIVE NETWORK COMPONENT S . ... i e 1-2

2 |P ADDRESS AND NETWORK CONFIGURATION .............ccceeeel. 21
21 PCIP ADDRESS CONFIGURATION ... it e 21
2.2 CONTROLLOGIX IP ADDRESS CONFIGURATION ....... ..ot 21

3 SERVER CONFIGURATION -CFW-11 ... e 3-1
3.1 ETHERNET INTERFACE. ... ..o i e e 3-1
3.2 LOCAL/IREMOTE ...ttt ettt ettt ettt et 31
3.3 COMMUNICATION ERROR ... e e 3-2
3.4 1/O DATA CONFIGURATION . ... et aaaes 3-2

4 MASTER CONFIGURATION - CONTROLLOGIX.........ccevcevvineannnnnn. 4-1
41 RSNETWORXFOR ETHERNETI/IP . ...t 4-1

411 Register EDS File ... 41
4.1.2 SCaN DeVICeS ... 4-2
4.2 STUDIO 5000 LOGIX DESIGNER .. ...ttt e 4-3
4.21 Add New Module for Control LOgiX ........ ..o 4-4
4.2.2 Add New Module for CFW-11 ... ... e, 4-4
4.2.3 Download and Monitor Configuration............................................... 4-5

5 CONTROL AND MONITORING........cccoiiiiii e, 5-1
5.1 VIEW AND EDIT READ AND WRITE DAT A . ... e 5-1
5.2 ACYCLIC REQUEST S ...ttt e e e, 5-2

6 NETWORK REDUNDANCY ... .o re v e e a 6-1

6.1 RING SUPERVISOR SETTINGS . ... ... o e 6-1



DESCRIPTION

1 DESCRIPTION

This application note is intended to provide a description of how to program a CFW-11 frequency converter to
communicate in EtherNet/IP network using Rockwell ControlLogix PLC.

This document is meant for trained personnel working with the described equipment and EtherNet/IP network
installation, besides a good knowledge of automation and programmable logic controllers, in particular about
Rockwell Automation software.

1.1 REFERENCE DOCUMENTS

This application note was developed based on the following documents and tools:

Document / Tool Version Source
CFW-11 Frequency Inverter Programming Manual 10004274148 / 03 (7.0x) WEG
CFW-11 Anybus-CC User’s Manual 0899.5750/ 08 WEG

Media Planning and Installation Manual - EtherNet/IP PUB00148R0 ODVA

Using Device Level Ring (DLR) with EtherNet/IP PUB00316R2 ODVA
RSNetWorx™ for EtherNet/IP 28.01 Rockwell Automation
Studio 5000® PLC Programming Software 34.00 Rockwell Automation
WPS 3.00 WEG

1.2 ARCHITECTURE

Workstation:
- CFW-11 Programming Tool: WPS
- ControlLogix Programming Tool: Studio 5000

!:.

(Back-up Supervisor)
Switch Stratix 5700:
- 1783-BMS10CGN

(Ring Supervisor)
PLC ControlLogix:
- CPU 1756-L71S
- EtherNet/IP Scanner 1756-EN2TR

(Ring Node 1) (Ring Node 2)
CFW-11 + ETHERNET-2P-05: CFW-11 + ETHERNET-2P-05:
- EtherNet/IP Adapter - EtherNet/IP Adapter

Figure 1.1: Network components

1.3 CFW-11
= Equipment: CFW-11 version 7.0X.
= Accessory: ETHERNET-2P-05.

= Programming tool: WPS version 3.00.
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DESCRIPTION

1.4 CONTROLLOGIX
m CPU: 1756-L71S version 34.011
m EtherNet/IP Scanner: 1756-EN2TR version 11.003

= Programming tools:
- RSNetWorx For EtherNet/IP version 28.01
- Studio 5000 Logix Designer version 34.00

1.5 STRATIX 5700

= Managed Switch: 1783-BMS10CGN

1.6 PASSIVE NETWORK COMPONENTS

For passive network components - cables, ethernet switch - we recommend using certified components for
industrial applications. Please refer to the product documentation for information about the proper network
installation.
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IP ADDRESS AND NETWORK CONFIGURATION

2 |IP ADDRESS AND NETWORK CONFIGURATION

To allow communication among the devices, they need to have a compatible IP address configuration. It means

the IP address must be in the same range, according to network mask. For this example, we will use the
following IP addresses:

m Subnet mask: 255.255.255.0

= |P addresses: each device must have a different IP address.
Workstation: 192.168.0.20

ControlLogix: 192.168.0.71
Stratix® 5700: 192.168.0.66

CFW-11 (1): 192.168.0.10 (as described at item 3).
CFW-11 (2): 192.168.0.11

2.1 PC IP ADDRESS CONFIGURATION

To configure this option on Windows platform, go to “Network Connections” and select “Properties” of the
applicable Ethernet interface:

U Ethernetd Properties ot

Internet Protocol Version 4 (TCP/IPvd) Properties >
MNetwaorking

{General }

Connect using:

- - _ . ‘fou can get IP settings assigned automatically if your network supports
? Intel(R} 82574L Gigabit Network Connection this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

This connection uses the following items: () Obtain an I address automatically
B8 Cliert for Microsoft Networks A (®) Use the following IP address:
’IE File and Printer Sharing for Microsoft Networks 1P address: 192 ,168 . 0 . 20
3005 Packet Scheduler
Il Intemet Protocol Version 4 (TCP./IPvd) Subnet mask: 255,255,255 . 0
[ s Microsoft Network Adapter Multiplexor Protacol Default gateway: l:l
. PROFINET 10 pratocal (DCP/LLDF)
= i "
. Microsoft LLDP Protocol Driver ¥ Obtain DMS server address automatically
< >
(®) Use the following DNS server addresses:
Install... Uninstal Properties Preferred DNS server: l:l
Transmission Contral Protocol/Intemet Protocal. The default &itema server:

wide area network protocal that provides communication
across diverse interconnected networks.

[ validate settings upon exit Advanced...

OK Cancel Cancel

Figure 2.1: PC IP Address Configuration

2.2 CONTROLLOGIX IP ADDRESS CONFIGURATION

User can set IP address for ControlLogix using Rockwell configuration tools. Check ControlLogix documentation
to obtain information about how to perform this configuration.

CFW-111 21



IP ADDRESS AND NETWORK CONFIGURATION

W RSLinx Classic Gateway - [RSWho - 2]

[=]@] = ]

a% File Edit View Communications Station DDE/OPC  Security Window Help

[-]5]x]

2| & 218 @lie| ¥

¥ autobrowse Refresh | (Y

Mot Browsing

=] Q Warkstation, WIN-PCT3UT1C392

@@ Linx Gateways, Ethernet

El-#@5 AB_ETHIP-1, Ethernet

: E|ﬂ 192.168.0.71, 1756-EM2TR, 1756-EMZTR/C
3 Backplane, 1736-24/C

B3 AB_WBP-1, 1789-A17/A Virtual Chassis

For Help, press F1

Backplane
AB_ETHIP-1\192.168.0.71 1756-EN2TR/C Configuration ==
General | Port Configuiation | Advanced Fort Configuration | Network |
Par
tanually configure IP settings
Obtain IP settings automatically using BOOTP
(2 Obtain IP settings automatically using DHCP
IP Address: 192 . 168 . 0 il
Metwork Mask: 255 255 255 0
Gateway Address: 0 o .0 0
Primary Name 0 ) 0 0
Server.
Secandary Name o o o o
Server .
Domain Name:
Host Name:
Status: Metwork Interface Configured

Apply

MUK 10/11/19 [ 0147 PM 7

2-2 | CFW-11

Figure 2.2: ControlLogix IP Address Configuration




SERVER CONFIGURATION - CFW-11

3 SERVER CONFIGURATION - CFW-11

This section describes the main configurations for operating the CFW-11 frequency converter in an EtherNet/IP
network for Ring Node 1 and 2.

Refer to the CFW-11 programming manual for the necessary configurations related to other device functions,
like motor configuration, protections, etc.

3.1 ETHERNET INTERFACE

For this application, the following configurations have been done via keypad to allow Ethernet communication
to WPS:

m P0843 IP Address Config: 0 (Parameters).

m P0844 ... P0847 IP Address: 192.168.0.10 and 192.168.0.11.
= P0848 CIDR Sub-net: 255.255.255.0.

= P0849 ... P0852 Gateway: 0.0.0.0.

When communication configuration is done, it is also possible to create a WPS configuration and connect to it
via Ethernet, to access the parameter list and configuration wizards:

wes WEG Programming Suite .00 - X
File Edit Online Jools Window Help
=k B DeHec S rall+
Configurations X | - Liaram&ters x| >0
0 cfwil B Parameters +_‘@@.‘@|?‘
=S cfwll
523 Parameter Pa... Description Offine Online Minimum Masimum Factory settings unit Type ]
[N - P08 36 Phase S Rect 1 Temper 0.0 200 150.0 0.0 © T A
) Diagnostic 0837 Phase T Rect 1 Temper 0.0 200 150.0 0.0 < mT
G5 Wizards P340 Anybus Status 0: Setup 0: Setup 0: Setup wo...
0541 Eth:Baud rate 0: Auto 0: Auto 0: Auto wo...
P0542 [Eth:ModbusTCP tmeout 0.0 0.0 55.5 0.0 wo...
P0543 [Eth: TP Address Config 1 DHCP 0: Parameters 1: DHCP wo...
0544 Eth:TP Address 1 192 0 255 192 wo...
0845 Eth:TP Address 2 168 0 255 168 wo...
0546 [Eth:TP Address 3 0 0 255 0 wo...
0547 [Eth:TP Address 4 10 0 255 10 wo...
P0548 [Eth:CIDR Sub-net 24 1 31 2 wo...
0549 Eth:Gatenay 1 0 0 255 0 wo...
0850 Eth:Gatenay 2 0 0 255 0 wo...
0851 Eth:Gatenay 3 0 0 255 0 wo...
0852 Eth:Gatenay 4 0 0 255 0 wo...
P0853 Station Name 0 0 255 0 wo...
0854 Compatible mode 0: Modbus WEG 0: Modbus WEG 0: Modbus WEG wo...
P09 18 Profibus Address 1 1 126 1 wo...
P0922 Profibus Teleg. Sel. 1: Std, Teleg, 1 1: 5td, Teleg, 1 9: Telegram 107 1: 5td, Teleg. 1 wo...
0944 Fault Message Counter o 0 65535 0 wo...
P0947 Fault Number o 0 65535 0 wo...
P0963 Profibus Baud Rate 0: 9.6 kbits 0: 9.6 kbits 0: 9.6 khitfs wo...
0964 Drive Uit Ident, o 0 65535 0 wo...
P0965 Profile Ident. Number o 0 65535 0 wo...
on on
No Coast Stop No Coast Stop
No Quick Stop No Quick Stop
Enable Cper. Enable Cper.
0967 Control Word 1 Enable Ramp EnableRamp |0 55535 o wo...
Enable Sefpt. Enable Sefpt.
Fault Ack. Fault Ack.
Jog 1 Jog 1
Control by PLC Control by PLC
Ry Switch On Ry Switch On
Rely to Operate Rely to Operate "
" "
& () Notifications

Figure 3.1: WPS - Parameter list

3.2 LOCAL/REMOTE
CFW-11 has two operation modes: local and remote. For each operation mode, it is necessary to define the

source that it will use to receive commands, like start/stop, fault reset. For this application, considering accessory
installed, the following control sources have been defined:

= Local: keypad will control CFW-11 in local mode.

= Remote: ETHERNET-2P-05 will control CFW-11 in remote mode.

CFW-11 31



SERVER CONFIGURATION - CFW-11

= Local/Remote transition: the definition if the device is in local or remote mode will be controlled by ETHERNET-
2P-05 commands (remote mode at power on).

Based on this, the following configurations have been programmed:

= P0220 LOC/REM Selection Src: Anybus-CC REM.

= P0222 REM Reference Sel: Anybus-CC.

= P0226 REM FWD/REV Sel: Anybus-CC FWD.
= P0027 REM Run/Stop Sel: Anybus-CC.

= P0228 REM JOG Selection: Anybus-CC.

3.3 COMMUNICATION ERROR

For CFW-11, the following events lead to error indication:

= When cyclic communication is active and it is interrupted.

= When cyclic communication is active and master is in "Run” mode, and them it goes to "Idle” mode.

For both situations, CFW-11 will indicate A147 ou F247 (EtherNet/IP Communication Offline). It is important
to define the action CFW-11 will take in case of communication error. If CFW-11 was running the motor via
network command, CFW-11 should also perform a general disable. Based on this, the following configurations
have been programmed:

m P0313 Comm. Error Action: 2 (General Disable).

3.4

/O DATA CONFIGURATION

CFW-11 has a set of configurations where it is possible to define any device data to exchange with network
master. Programming manual describing the entire list of device data that can be programmed to 1/0 Data.

PO590
P0591
P0600

P0613
P0614
P0662
P0678

Parameter

Function
Energy Sav. Min, Sp

Energy Sav Histeresis
Firmware Update

Firmware Revision
PLD Revision
Detection peak amp.

Enc. Spin Check

[ Poss0 Logical Status I

Adjustable Range

0 to 18000 rpm

0to 30 %

0= Off

1 = VFD -> MemCard
2 = MemCard -> VFD
-32768 to 32767
-32768 to 32767

Oto 100 %

0 to 200 rpm

BitQ = STO

Bit 1 = Not Used

Bit 2 = Fire Mode

Bit 3 = Not Used

Bit 4 = Quick Stop ON
Bit 5 = 2™ Ramp

Bit 6 = Config. Mode
Bit 7 = Alarm

Bit 8 = Running

Bit 9 = Enabled

Bit 10 = Forward

Bit 11 = JOG

Bit 12 = Remote

Bit 13 = Subvoltage
Bit 14 = Automatic (PID)
Bit 15 = Fault

Factory Setting

600 (525) rpm
10%
0=0f

30 %
0 rpm

User
Setting

Properties Groups

V/F Vector 53

V/F Vector 53
CFG 06
RO 09
RO 09

VWW/PM PM | 05, 55, 94

PM 45
RO 09,111

Pag.

14-31

14-31
7-6

18-10
18-11
12-15
17-19
19-6

Figure 3.2: List of available data described in ETHERNET-2P-05 Programming Manual

= Assembly instances: 100/150 (Manufacturer Specific Profile).

= Read parameters: no additional read parameters will be included to read area.

= Write parameters: no additional write parameters will be included to write area.

So the following parameters must be programmed:

3-2 | CFW-11



m P0727 - Anybus 1/0 Words: 2.

SERVER CONFIGURATION - CFW-11

For each application, it is necessary define the data to communicate between CFW-11 and ControlLogix. For
this application, CFW-11 will transfer the following I/O data with network master:

Mapped Inputs Parameter | Size | Qty Mapped Words
P0680 - Logical Status 680 16bit 1
P0681 - Speed in 13 bits 681 16bit 1
TOTAL 2 Words (4 Bytes)
Mapped Outputs Parameter | Size | Qty Mapped Words
P0686 - Anybus-CC Control 686 16bit 1
P0687 - Anybus-CC Speed Ref. 687 16bit 1
TOTAL 2 Words (4 Bytes)

Based on this sequence of data for communication, the following configurations have been programmed:

Data read configuration (Input Words):

= Anybus Read Word #1: 680 (Logical Status).
= Anybus Read Word #2: 681 (Speed in 13 bits).

Data write configuration (Output Words):

= Anybus Write Word #1: 686 (Anybus-CC Control).

= Anybus Write Word #2: 687 (Anybus-CC Speed Ref.).

CFW-11]3-3
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4 MASTER CONFIGURATION - CONTROLLOGIX

Use Rockwell software to configure and program ControlLogix to communicate with CFW-11. The main steps
are described below.

41 RSNETWORX FOR ETHERNET/IP
41.1 Register EDS File

Use EDS Wizard to register EDS file for CFW-11.

FEile Edit View MNetwork Device Djagnoni:shools Help =
A@-u& ) mevw | (IS (H
x Launch iSNMP.., | -

‘worst Caze Device L :ans:l

I Edits Enabled
H e Enable ™ Calculate with IGMP Snooping nat active in switches

Address Current Address Current Current 1
Minimum CPLU: Connection: Devices notincluded: 01 5
Mawimum CPU: Consume:
Froduce:
i xl
@) DSl to EtherNet/IP -
&3] ﬁ Encoder

<] ﬁ General Purpose Discrete /'O

] ﬁ Generic Device(deprecated for ny
] U Generic Devicekeyable)

@) Guard Locking w. Access Contro| _
@) HS - DSIto Dual Port EtherNet/IP
[c:] ﬁ HS - DSl to EtherNet/IP

&3] ﬁ Human-Machine Interface

&3] 0 10-Link Master Device

<] ﬁ Information Appliance Device Ty
] ﬁ Motor Overload

3] U Maotor Starter

3] U PowerFlex 750-Series via Embedc
3] O PowerFlex 750-Series via EtherNe
&3] ﬁ PowerMonitor 5000 Series

<] ﬁ Programmable Logic Centroller _

P S - - -
| ) J 2 M4 Nf\lilnphj Spreadsheet ) Diagnostics | ik »
X
o1 | Message Code | Date | Deseription
| 1 G
l Execute the Electronic Data Sheet installation wizard |Offline A
|

Figure 4.1: RSNetWorx For EtherNet/IP

CFW-11 | 4-1



MASTER CONFIGURATION - CONTROLLOGIX

Rockwell Automation’s Device Wizard X | |Rockwell Automation’s Device Wizard X
Registration Device Description File Installation Test Results
Device Description flels) will be added to your system for use in Rockwell Automation applications. This test evaluates each Device Descrption Fie for eors in the device desciption fil. This test does not guarantee Device
Description Fie valcy.

B nstallation Test Results
e\users'weg'deskiop"005a0000002:0100.eds

% Register a single device descrption fils

 Registera dreclory of device descrptionfies [ Lock in sublciers

Named:
(C:\Users \weg\Desktop \00SA0D0D0D2ED 100 eds

“ f there is an icon file (ice) with the same name as the file(s) you ars registering
then this image wil be associated with the device.

To pefom an installation test on the file(s). ciick Next Viewfile.

< Back Next > Cancel

Rockwell Automation's Device Wizard X | | Rockwell Automation's EDS Wizard X
You ean change the araphic imags that is associated with a device. i) o have susceseily completed the EDS Wizard

Product Types
Change ican. = @ (Generic Device (deprecated for new devices)

i CompactCom EtherNet/IP(TM) 2P

<Back Cancel

Figure 4.2: RSNetWorx - Register EDS File

4.1.2 Scan Devices

With devices connected, it is possible to scan the network to find active nodes for communication. For this
example, EtherNet/IP scanner (1756-EN2TR) is present in address 192.168.0.71. It is possible to save this
configuration and link it during ControlLogix configuration.

4-2 | CFW-11



MASTER CONFIGURATION - CONTROLLOGIX

E“; EtherMet_CFW11 - RSNetWorx for EtherNet/IP - [m] X
Eile Edit Wiew Network Device Diagnostics Tools Help
2E-ul& Nz QL e 8- & 4 FE
o Wiorst Case Device Usages o
¥ Edits Enabled ) ) .
[ Calculate with IGMP Snaoping not active in switches
Address Pending Address Pending Pending
Minirnurm CPU: Cannection Devices notincluded: 1
Mairum CPLU: Consume:
Produce:
v
= CompactCom CompactCom 1783-BMS10CGN 1756-EN2TR J
{F) Safety Light Curtain ~ EtherNet/IP(TM) 2P EtherNet/IP(TM)  Stratix 5700
) Small Safety Controller 2P
{5 Software Configurable Relay
D) Specialty /0
@ Time Master
) UPS (Uninterruptible Power Supply) 192.168.0.10 192.168.0.11 192.168.0.66 192.168.0.71
EH@ Vendor
E-{E) HMS Networks
{5 Hiprom Technologies
{5 Online Development, Inc. (OLDI)
[ Parker Hannifin Corporation
{5 Rockwell Automation/Allen-Bradley
@ Rockwell Automation/Entek IRD Intl.
{F) Rockwell Automation/Reliance Electric
{5 Rockwell Automation/Sprecher+Schuh
{5 Rockwell Software, Inc.
- WEG "
< > 1| 4| » | W]\ Graph [ Spreadihest ), Diagnostios | 141 _H
=
2l | Message Code Date Description
< >
Ready Online Not Browsing

Figure 4.3: RSNetWorx for EtherNet/IP - Online Identification

4.2 STUDIO 5000 LOGIX DESIGNER

Open Studio Rockwell 5000 software and create a new project. Select ControlLogix CPU, chassis and
EtherNet/IP scanner, according to available hardware and firmware version.

6 Logix Designer - cfw11_app_note_eip [1756-L715 34.11] - o x

File Edit View Search Logic Communications Tools Window Help

wcw E—
i HRUN g .
S mok 1 Path: <nane> & B

% 0 Energy Storage
i mio offline fl. NoForces ¥ Mo Edits i safetyUrloded 86 :

U2 e G0

AF A L

“Favorites Add-On  PlniPAx  Safely Alarms  BR  Twmer/Counter nputOutpul  Compare  ComputelMatn |

Controller Organizer

4 Contraller cfwl1_app_note_eip
& Controller Tags
Contraller Fault Handler
Power-Up Handler
Fl Tasks
4 2% MainTask
b L MainProgram
4 () SafetyTask (20 ms)
b 1 SafetyPragram
Unscheduled
Fl Motion Groups
Ungrouped Axes

3 Assets
T, Logical Model
a4 1/Q Configuration

4 B3 1756 Backplane, 1756-A4
[ [0] 1756-L715 cfwl1_app_note_eip
§ [1]1756-LTSP cfwl1_app_note_eipiPartner

Type 1756-L715 GuardLogix @ 5570 Safety Controller A
Description

Slot 0

Major Fault ©
<€ >

[1= Controller Organizer [Hi N ReIRErr
Erors [gm] Search Results PRy watch

Ready Communication Software: FactoryTalk Linx Ay

Figure 4.4: Studio 5000 Logix Designer - Create New Project
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4.21 Add New Module for Control Logix

Create a new scanner module for Ethernet interface and configure, as programmed in item 2.2.

@ Logix Designer - ciw11_app_nate_cip [1756-L715 34.11] - o x

File Edit View Search Logic Communications Tools Window Help
S I | - 35 ) el et

T Path: <none> % & B 4 dE o L AU A
Offline Ev No Forces ¥ NoEdits ﬂ_ Safety Unlocked ﬂ.‘g “Favorites” Add-On  PlantPAx Safety Alarms Bt Timer/Counter InputOutput Compare Compute/Math |

Select Module Type

4 Controller cfwl1_app_note_eip Catalog  Wodue Discovery  Favortes
& Controller Tags
Controller Fault Handler 1756 | [ ClearFiiers Show Fiters
Power-Up Handler
4 o Tasks Catalog Number Desciiption Vendor Category A
P 1756-EN2T 175610100 M...  Rockwell Atom... Communication I3 New Module X
4 % MainTask
3 ” 1756-EN2TP 1756 10/100 ... Rockwell Atom..._ Communication =
b % MainProgram /100 M Rockwel Actom General”  Connection RSNetWorx Modue Info  Intemet Protocol - Port Configuration  Network ~ Time Sync:
4 (D) SafetyTask (20 ms) 1756-EN2TSC 1756 10/100M...  Rockwell Aom... Communication Tipe: 1756-EN2TR 1756 10/100 Mops Ethemet Bicge, 2o, Twsted-Par Media G| «
b 1, SafetyProgram 1756-ENITR 175610100 M...  Rockwell Autom... Communication Vendor. Rockwel Automaion/Alen fradey
Unscheduled 1756-ENATR 1756 Ethemet B... Rockwell Atom...  Communication Parent Local Ethemet Address
nschedule 1756-ENBT 1756 10/100M . Rockwell Autom . Communication Neme OPivate Netwok: 1921681 <
4 . Metien Groups 1756-ENET 1756 Eihemet C... Rockwell Autom...  Communication R = MR
Ungrouped Axes 1756 EWES 1756 10/100M...  Rockwell Atom... Communication !
b Wl Assets TEEHISTIG FactoryTalk Hat.. Rockwell Atom...  Speciaty O Host Name:
176HIST2G FactoryTalk Hit.. Rockwell Aom... Speciaky Modle Deintion
Tt Logical Model 1756-HSC 1756 Hich Spee..  Rockwell Autom . Speciaty Changs S 2~
el 1/0 Configuration 1756 HYD02 2 Ais Hydraulic ... Rockwell Autom...  Motion Revision: 11003
4 B3 1756 Backplane, 1756-A4 1756-1A16 16 Point 79V-13.. Rockwell Autom . Digital TEEE T Ermmiie e
Connecton None
[ [0] 1756-L719 ]
New Module... . Tine Sy Connection:  None
8 [111756-L757 152 of 169 Module Types Found
Impart Module...
Discover Modules... [ Close on Create Create

Paste ctri+v
Properties Alt+Enter
Type 1756-L71S br ~
D P Print 3
escription
Slot 0
Major Fault v
< >

[ A e [ Logical Organizer Status: Creating

Errors [fm] Search Results f1y Watch

Ready

A

Communication Software: FactoryTalk Linx

Figure 4.5: Studio 5000 Logix Designer - Add New EtherNet/IP Module

4.2.2 Add New Module for CFW-11

Create a new CFW-11 module for Ethernet interface, and configure the instance and 1/O size, as programmed
in item 3.4.

4-4 | CFW-11
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@ Logix Designer - ciw11_app_nate_cip [1756-L715 34.11] - o x

File Edit View Search Logic Communications Tools Window Help

W L esslehibes 2leas

= RUN . )
= oK I Path: <none> % & B A 4 4 Aur
Eﬁo — offiine M. Mo Forces ¥ NoEdits 2 safetyUnlocked 00 ‘Favorites” Add-On FlantPAx  Safety Alarms Bt TmerCounter InputiOutput Compare ComputelMath |

Controller Organizer

Controller cfwl1_app_note_eip
& Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £ MainTask

b 1, MainProgram select Module T
4 (D) SafetyTask (20 ms) Flect Module pe
b 1 SafetyP
- SafetyProgram Catalog  Module Discovery Favortes
Unscheduled
4 ] Motion Groups B NewModule..
Ungrouped Axes abcc || ClesrFilters Show Filters ¥
b Assets s
", Logical Model M o Catalog Number  Description Vendor Category
4 ] /O Configuration
4 B3 1756 Backplane, 1756-A4 Ol copy
[ [0] 1756-L71S cfw11_app_note_eip Paste
§ [1]1736-L7SP cfwl1_app_note_eip:P Paste Special
4 ) [2]1756-EN2TR eip_scanner
&= Ethernet Delete Delete
Cross Reference Ctrl+E
Launch RSNetWonx
Description
Al
Status Offline udit Network
Module Fault Export Module...
< Incude in Tracking Group 1 of 804 Module Types Found Add to Favorites

[ A e [ Logical Organizer

s I Watch

Properties Alt+Enter

[] Close on Create

Print

@ Logix Designer - cfw11_app_note_gip [1756-1715 34.11] - o =

File Edit View Search Logic Communications Iools Window Help
iy =) [ ssslEhiEn

—a N | © Path: <nonex % & B
5]

@ L 0e

R G 0 (1 (B

‘Favorites” Add-On  PlaniPAx  Safety Alarms B Tmer/Counter mpubOutpul Compare  ComputefMath |

M. Mo Forces P NoEdits £ Safety Unlocked

Controller Organizer

B New Module X
4 . Controller cfw11_app_note_eip General” General
< Controller Tags Connection”
Controller Fault Handler Tﬂ”:ﬁz ';";DCD‘_ Type ABCC CompactCom EtherNet/IP(TM) 2P
Power-Up Handler Pert Configuration® Vendor: HMS Networks
4 ] Tasks Network” Parert cip_scamer
4 £ MainTask e ot | et Addes
b b MainProgram _ O Prvate Network: 192.168.1 :
vate Network: <
4 (©) SafetyTask (20 ms) Descrigtion i
b L SafetyProgram @ IP Address: 192 168 . 0 10
Unscheduled e
4 = Motion Groups
Ungrouped Axes 7 Module Definition X
4 Assets
Revision: 1 ~
T, Logical Model Module Definition £
4 ] /0 Configuration Revision: 1017 Electronic Keying: | Compatble Module -
4 B3 1756 Backplane, 1756-A4 Bectronic Keying Compatibie Module Comnections
[0] 1756-L71S cfw11_app_note_eip Connectons Exclusive Owner [Jrome [ o= ]
) [111756-L7SP cfw11_app_note_eip:Partner J_IEXDMM ner nput 2 [ ‘
4 ] [211756-EN2TR eip_scanner (Ot
&5 Ethernet
Status: Creating
Description
Status Offline
Module Fault
< >

[= Controller Organizer [ENEETARe s
[ Search Results R Watch

Ready Communication Software: FactoryTalk Linx

Figure 4.6: Studio 5000 Logix Designer - Add New CFW-11 Module

For this example, CFW-11 will communicate 2 input words and 2 output words. Status and control data will follow
the manufacturer specific profile. This must match the same configuration programmed in drive parameters.

4.2.3 Download and Monitor Configuration

With module created, device data should be available at Controller Tags. Using these tags, it is possible to view
and edit online device I/O data, as well as creating a ladder logic to control and monitor the device.

Once the configuration is finished, download it to PLC in order to monitor CFW-11 I/O data.
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6 Logix Designer - dfw11_app_note_eip [1756-L715 34.11]* - o x

Eile Edit View 3earch Logic Communications Tools Window Help

he W & xdd I - A A el

P Path: a8 ETHP-11192.168.0.71Badplanc\o ORI el bed AF 4 AUy
: EJ-':;VKS“#OK Rem Run ™ NoForces »_ | No Edits 2. safetyUrlocked B0 “Favorites  Add-On _ PlantPAx  Safely Alrms Bt Timer/Counter InpubOutpul Compare  ComputeiMath 1
Scape: | Bciwl1_app_noie ~ | Show, Al Tags <[x -
3 Contraller Tags ~ = —

Controller Fault Handler Name =5l4 Value * Force Mask * Style Data Type Class Descriptic |

Power-Up Handler 4 chwl1_10: .} (o} _00SA:ABCC_7E270ER... Standard =

4 o Tasks cfwl11_1%:1.Con... 0 Decimal BOOL Standard E

4 > MainTask 4 chwl1_101.Data {} {} Hex INTE2] Standard &

P4 MainProgram

4 (5 SafetyTask (20 ms) b cfwl1_10:L.Da.. 1621702 Hex INT Standard
b L SafetyProgram b cfwl1_10:L.Da.. 1621000 Hex INT Standard
Unscheduled 4 cfwl1_10:0 [ [ _005A:ABCC_73778D... Standard
Motion G
4 otion Broups 4 cfw1.10:0.Data ) [} Hex INTE2] Standard
Ungrouped Axes
b Assets b cfwl1_10:0D.. 1620017 Hex INT Standard
T, Logical Model b cfwl1_10:0D.. 1621000 Hex INT Standard
4 IO Configuration 4 chul1 11 [ [ _005A:ABCC_T6270ES... Standard
4 B3 1756 Backplane, 1756-A4
[ [0] 1756-L715 chwl 1_spp_note.eip cfwl1_11:.Con... 0 Decimal BOOL Standard
§ [111756-L75P cfw11_app_note_eip:Partner 4 cfwll_11:1.Data {} {o Hex INT[2] Standard
4 f] 12 1756-EN2TR eip_scanner b cfwll_1%:1Da.. 1621702 Hex INT Standard
4 g Ethernet
b cfwl1_1%:1.Da.. 1621000 Hex INT Standard
[l ABCC cfw11_10
fl ABCC chutT_11 4 cfwl1_11:0 (8] [} _0DSA:ABCC_72778D... Standard
ﬂ 1736-EN2TR eip_scanner 4 cfwl1_11:0.Data {..} {..} Hex INT[2] Standard

b cfw11_11:0.D. 1620017 Hex INT Standard

b cfw11_11:0D... 1621000 Hex INT Standard

[ R Cutd i Logical Organizer 4 ¥\ Monitor Tags £ Edit Tags /

[ search Results {ByWatch Errors

Ready Communication Software: FactoryTalk Linx A Ay

Figure 4.7: Studio 5000 Logix Designer - Download
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5 CONTROL AND MONITORING

Once network configuration is done, it is possible to control and monitor the device. The main steps are
described below.

5.1 VIEW AND EDIT READ AND WRITE DATA

In online mode, at controller tags, it is possible to check input and write output data directly in controller memory.

B Run Mode

Bit 1 = Not Used

Bit 2 = Fire Mode

Bit 3 = Not Used

Bit 4 = Quick Stop ON
Bit 5 = 2 Ramp

Bit 6 = Config. Mode
Bit 7 = Alarm

Bit 8 = Running

Bit ¢ = Enabled

Bit 10 = Forward

Bit 11 = JOG

Bit 12 = Remote

Bit 13 = Subvoltage
Bit 14 = Automatic (PID)
Bit 15 = Fault

e ﬂ’ Path: AB_ETHIP-1\192, 168.0,71\Backplane\0* % & B 4F 4 ¥ Aur
e SO em Run ¥ o Forces b. NoEdts @ SafetyUnlocked 00 i « | ‘Favorites” AGa-0n PaniPAx  Salely Aams BE TmenCounter MpuuOwpul Compare Computeian |
Scope: | Echw1_app_note | Show:|Al Tags «[ -
 Controller gs " N =2~ Val + Force Mask « Styl Data Ty Class Descriptic * [JB
Controller Fault Handler lame EE] & |Value orce Masl tyle ype escriptic © e
Power-Up Handler 4 chw11_10: {d £ _D05A:ABCC_T6270ER... Standard =
4 Tosks cfw11_101.Con.. 0 Decimal BOOL Standard H
4 £3 Mainsk 4 chwl1_101 Data L. {1} Hex INT2] Standard a
> b MainProgam b cfwll 101D 1641702 H INT Standard
4 (D) SafetyTask (20 ms) 10D L ex FENET
b %, SafetyProgram b cfwl1_104.Da... 161000 Hex INT Standard
Unscheduled 4 cfwl110:0 [ 4. _DDSA:ABCC_7377BD... Standard
Mation G
“ otion frolips 4 cfwl1_10:0pe6 [ ™) INTI2] Standard
Ungrouped Axes
5 g Assets 3 (10:0.0... 160017 Hex INT Standard
T, Logical Model cfw11_10:0.0... 1621000 Hex T Standard
4 @] \/0 Configuration 4 w1111 ) £} 005A 76270E8... Standard
4 €9 1756 Backplane, 1756-A4 ;
[011756-L715 chu1_app.note_eip chwl1_1%1.Con.. 0 Decimal BOOL Standard
8] [1] 1756-L75 cfw11_app_note. cip:Partner 4 cfwl1_114Data td (.} Hex INTE2] SBMmsagd
4 Bl 1311756 ENTR aim cramnar vim - . -
P0680 | Logical Staius Bit 0 = STO RO 09,111 19-6

Figure 5.1: Read data, with highlight to the status word as described in CFW-11 EtherNet/IP documentation

For inputs, as described at item 3.4, it is programmed to read the following information:

m CFW-11_10:I1.Data[0]: 680, value 0x1702 hexadecimal (binary 0001 0111 0000 0010).
- Bit 1 =1 (internal use).

- Bit 8 = 1 (running).

- Bit 9 = 1 (enabled).
- Bit 10 = 1 (forward).
- Bit 12 = 1 (remote).

= CFW-11_10:11.Data[1]: 681, value 0x1000 (motor speed actual value = 30.0Hz).
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I Run Mode . )
1 Conrolier OK q Path: AB_ETHIP-1\192, 168.0.71\Backplane\0* % &5 B id AF A ALr Ay AL
o ey SEE 0K em Run B® NoForces S 2. safetyUnlocked 0 ‘Favorites ~Add-On  PntPAx  Safety Alrms BE  TmerCounter TpUUOUpUl Compare  Computsiiath |
Scope: | Fici11_app_note | Show: Al Tags N2 =
& Controller Tags ~
Controller Fault Handler Name “g|a Value * Force Mask « Style Data Type Class Descriptis ~ [
Power-Up Handler 4 cfw110: {d ) _DDSA:ABCC_T6270E8... Standard =
4 Tasks chwl1_101.Con.. 0 Decimal BOOL Standard E
4 i} MainTask 4 cfwl1_10:1.Dats ) .} Hex INT[2] Standard a
b 1, MainProgram
4 €0) SafetyTask (20 ms) b cfwl1_10:.Da... 161702 Hex INT Standard
b I, SafetyProgram b cfwl1_10:.Da... 1621000 Hex INT Standard
Unscheduled 4 cfwl1,10:0 foul 1.} _005A:ABCC_7377BD... Standard
4 Wl Motion Groups 4 cfw11.10:0.Data ) {..} Hex INT2] Standard
Ungrouped Axes
b i Assets b cfwl1_10:0.0... 1620017 Hex INT Standard
T, Logical Model b cfwl1 10:0.0... 161000 Hex INT Standard
4 ] 1/0 Configuration PRISERT o = _D05A:ABCC_T6270ER... Standard
4 B 1756 Backplane, 1736-A4
[ (01 1756775 chwi.opp_note_ci 11 17:.Con.. 0 Decimal BOOL Standard
§ [111756-L75P cfwl1_app_note_eip:Partner 4 cfwll_11:1.Data fd {} Hex INTL Standard
4 B 1 1TSEENITR i e [P i . - .
P0686 | Anybus-CC Control Bit O = Ramp Enable - RO 09,111 19-1

Bit 1 = General Enable
Bit 2 = Run Forward
Bit 3 = JOG Enable
Bit 4 = Remote

Bit 5 = 2™ Ramp

Bit 6 = Quick Stop

Bit 7 = Fault Reset
Bit 8....15 = Reserved

Figure 5.2: Write data, with highlight to the command word as described in CFW-11 EtherNet/IP documentation

For output, as described at item 3.4, it is programmed to write the following information:
= CFW-11_10:01.Data[0]: 686, value 0x0017 hexadecimal (binary 0000 0000 0001 0111).
- Bit 0 = 1 (ramp enable).
- Bit 1 = 1 (general enable).
- Bit 2 = 1 (run forward).
- Bit4 =1 (remote).
= CFW-11_10:01.Data[1]: 687, value 0x1000 (motor speed reference = 30.0Hz).

These tags can be used during PLC program to create a logic in order to monitor and control devices.

5.2 ACYCLIC REQUESTS

Besides monitoring status data and writing control data, it is possible to create acyclic requests to access other
device parameters. For this example, we will read the value of PO100 - Acceleration Time.

Parameter Class Instance = Atribute
P00 162 (A2h) 1 5
P0O002 162 (AZh) 2 5
P0O003 162 (A2h) 3 5
P0400 162 (A2h) 400 5

Figure 5.3: CFW-11 Ethernet documentation describing CIP path for acyclic access

Configure Service, Class, Instance and Attribute to address desired parameter, it is necessary to program the
following values:

= Service “Get Attribute Single” to read parameter.
= Class 162 (A2 hex)
= [nstance 100

= Attribute 5 (05 hex)
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[l Search Results JRY Watch

Ready

Logix Designer - ciw11_app_note_eip [1756-L715 34.11] - O x
File Edit View Search Logic Communications Tools Window Help
£ ) W e | o a) [ vew Al e G e G e
[ RUN
= oK S Pah AB_ETHIP-11192.168.0.71Backplanelo® % & B4 ool el AF W R U
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@ 8| ]| ) £ LB D ||| e o | s
4 | Controller cfwl1_app_note_eip ~ snabls._acyclc, read HsG MoV ~
<7 Controller Tags Message Control read_ms Source read_value
Controller Fault Handler 0
Power-Up Handler Dest  read_value
4 Tasks 04
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4 1, MainProgram
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& MainRoutine Cotnestin Comonicaion Tag TS
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4 1/0 Configuration .
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Communication Software: FactoryTalk Linx Rung 0 of 1

Figure 5.4: Program MSG instruction

Once defined the information for acyclic access, design a program using PLC’s ladder language. A "MSG”
instruction will be used to send such request. In online mode, it is possible to enable the block to send an

acyclic request to read the parameter value.

Logix Designer - cfw11_app_note_eip [1756-L715 34.11]
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Figure 5.5: Enable MSG Instruction
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6 NETWORK REDUNDANCY

Each ring node supports two EtherNet/IP ports. Therefore, each ring or supervisor node has a embedded

Ethernet switch. Note, the CFW-11 is an announced-based ring node.

Figure 1.1 shows a topology of a DLR ring. The application includes CFW-11 frequency converter, PLC,
managed switch and a workstation for network configuration. The following configurations have been done

via CIP for ring supervisor and back-up supervisor:

Ring Supervisor:
m Precedence: 252.

= Beacon Interval: 100000 us.
= Beacon Timeout: 200000 us.
= VLAN ID: 1.

Back-up Supervisor:
= Precedence: 250.

= Beacon Interval: 100000 ys.
= Beacon Timeout: 200000 .s.
= VLAN ID: 1.

6.1 RING SUPERVISOR SETTINGS

Ring Supervisor configuration in Studio 5000.

Advanced Network Cenfiguration

Network Topology: Ring

Active Ring Supervisor: 192.168.0.71

Active Supervisor 2
Precedence

=

Supervisor Mode: Enabled
Supervisor Precedence: ps2
Supervisor Status: Active

Ring Parameters

Beacon Interval

Beacon Timeout 2000000 o

=
=
=
=
— =
&

Ring Protocol
WLAN ID:

Close Help

Figure 6.1: Studio 5000 Logix Designer - Ring Supervisor Configuration

With the devices online and arranged according to the diagram in Figure 1.1, the ring will go into Normal state.
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Figure 6.2: Studio 5000 Logix Designer - Ring Supervisor in Normal State
When pulling out one of the network cables, the ring will go into Fault state.
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Figure 6.3: Studio 5000 Logix Designer - Ring Supervisor in Fault State

By disabling the Supervisor Mode of the Ring Supervisor, the Back-up supervisor will take over.
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Figure 6.4: Studio 5000 Logix Designer - Back-up Supervisor
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