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1 DESCRIPTION

DESCRIPTION

This application note is intended to provide a description of how to program a CFW900 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
CFW900 User’s Manual 10008985516 / 02 WEG
CFW900 Frequency Inverter Programming Manual 10008985492 / 03 (1.07.xx) WEG
CFW900 EtherNet/IP User’s Guide 10010168000 / 00 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:

el

- CFW900 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)
CFW900:
- EtherNet/IP Adapter

Figure 1.1: Network components

1.3 CFW900
= Equipment: CFW900 version 1.07.0X.

= Programming tool: WPS version 3.00.

(Ring Node 2)
CFW900:
- EtherNet/IP Adapter
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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

CFW900 (1): 192.168.0.10 (as described at item 3).
CFW900 (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 . .
i 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 ®) Uge the following IP address:
T e and Prirter Sharing for Microsoft Metwarks 1P address: 192 ,168 . 0 . 20
E_ZQDS 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
2. PROFINET IO protocal (DCP/LLDP)
= 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
di it cted networks.
across diverse interconnected networks [Jvalidate settings upon exit p—
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.
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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
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3 SERVER CONFIGURATION - CFW900

This section describes the main configurations for operating the CFW900 frequency converter in an EtherNet/IP
network for Ring Node 1 and 2.

Refer to the CFW900 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:

= C9.4.1 Ethernet - IP Address Config: 0 (Parameters).

m C9.4.2 Ethernet - IP Address: 192.168.0.10 and 192.168.0.11.
m C9.4.3 Ethernet - CIDR: 255.255.255.0.

m C9.5.4 Ethernet - 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:

w3 WEG Programming Suite 3.00 - X
File Edit Online Tools Window Help
-k B HEe @O S rEAH
c x] - Liaramet&rs x| ~ o
=6 cFwsoo B Parémetros +_|@@|g‘?|
=@ crwsoo & sstats
553 Parameter B D Disgnostics P... Desaription Offine Oniine Minimum Maximum Factory settngs  Unit T... 4]
=) B CConfiguration |AL [Oriented Startup 0: No 0: No LiYes 0: No UINT |
) Program [ =py— A2 Run Self-tuning 0: No 0: No 2: Running 0 No UINT
1 Dingrostic Ci... Type 0: CA Three-Phase 0: CAThree-Phase |2: DC 0: CA Three-Phase UINT
- C1... Rated Voltage %0 1 1200 440 v uNT
(2 Cloud Services C1... Overload Type 0: Normal Duty 0: Normal Duty 1: Heavy Duty 0: Mormal Duty UINT
(B Wizards Ci... lUser 40 10 1.0 40 Kz |UINT
... Minimum 1.4 1.00 16.00 140 Kz UINT
C1... Modulation 0: Standard 0: Standard 2: Long Cable Mad... 0: Standard UINT
C1.... Pul.\Wid. Adj.PWM Long Cab. 0.15 0.00 100 0.15 UINT
C1.... Dead Time Compens. 1: Enabled 0: Disabled L: Enabled L: Enabled UINT
C1... Power 2: Temp.Contral w... 0: O 3: Temperature C... |2 Temp.Control w... UINT
Ci... Internal 2: Temp.Contral w... 0: O 3: Temperature C... |2 Temp.Control w... UINT
C1... Tnvert Output Phase Seq. 0: UT NG« 0: UTDNTMC.. |1 WM. 0: UTONTAMC.. UINT
C1... Reset Counters 0: Disabled 0: Disabled 3: Enabled Inverter |0: Disabled UINT
C1.... Tnom Manual Reduction 0.0 0.0 100.0 0.0 % |UINT
c2.. Type 0: Induction 0: Induction 1: Permanent Mag... 0: Induction UINT
C2.... Motor Power Unit 0: HP/ev 0: HPfev LW 0: HRfev UINT
C2... Rated Power 20 0.0 2000.0 2.0 UINT
C2.... Rated Voltage %0 1 630 440 v uNT
C2... Rated Current 3.6 0.0 2230 36 A UNT
C2... Rated Frequency 50 1 500 50 Hz UINT
C2.... Pole Pair Numbers 3 1 2 3 UINT
C2... Rated Speed 1750 0 18000 750 rpm UINT
C2.... Nominal Efficency s0.0 50.0 9.3 20.0 % |UINT
C2.... Nominal cas phi .82 0.50 033 0.82 UINT
C2... |Service Factor 115 1.00 150 115 UINT
C2... Ventiation 0: Self-Vent. 0: Self-Vent. 1: Separate Vent. |0: Self-vent. UINT
C2... Stator Resistance 1.000 0.000 10.000 1.000 @ uNT
C2... Magnetization Reactance 1.0 0.0 500.0 1o @ uNT
C2... Leakage Reactance 1.00 0.00 50.00 100 @ uNT
C2.... Rotor Resistence 1.000 0.000 10.000 1.000 @ uNT
C2... Rotor Reactance 1.00 0.00 50.00 100 @ uNT
C2... Ld Inductance 0.00 0.00 200.00 0.00 mHUINT
cz... g Inductance 0.00 0.00 200.00 0.00 mHUINT
c2... ke Constant 0.0 0.0 2000.0 0.0 UINT |

Figure 3.1: WPS - Parameter list

3.2 LOCAL/REMOTE

CFW900 has three operation modes: local (via HMI), remote 1 (R1) and remote 2 (R2). 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, the following control sources have been defined:

® Local: Keypad disable.

= R1: Ethernet.
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= R2: Not Used.

m R1/R2 selection: Not used. Commands not coming from R1 will be ignored by the drive.
Based on this, the following configurations have been programmed:

m C4.1.1 Config. LOC/REM Mode - LOC/REM Command Mode: Remote 1.
m C4.1.3 Config. LOC/REM Mode - LOC/REM HMI Key: Disable.

m C4.2.1.1 R1 Config. Commands - General Enable: Ethernet.

m C4.2.1.2 R1 Config. Commands - Run/Stop: Ethernet.

m C4.2.1.3 R1 Config. Commands - Speed Direction: Ethernet.

m C4.3.1.2.1 Speed Ref. Source - Remote 1 Mode: Ethernet.

3.3 COMMUNICATION ERROR
For CFW9O00, 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, CFW900 will indicate A147 ou F247 (EtherNet/IP Communication Offline). It is important
to define the action CFW900 will take in case of communication error. If CFW900 was running the motor via

network command, CFW900 should also perform a general disable. Based on this, the following configurations
have been programmed:

= C9.1.1.2 Master Offline Alarm Action: 2 (General Disable).
3.4 1/0 DATA CONFIGURATION

CFW900 has a set of configurations where it is possible to define any device data to exchange with network
master. There is an appendix in Ethernet User’s Guide describing the entire list of device data that can be
programmed to I/O Data.

Status and Commands
Status Word 1

Bit 0 = STO
Bit 1 = Run Command
Bit 2 = Local

Bit 3 = Not used

Bit 4 = No Quick Stop
Bit 5 = 2nd Ramp

Bit 6 = Config. Mode
Bit 7 = Alarm

Bit 8 = Running

Bit 9 = Enabled

Bit 10 = Reverse

Bit 11 = JOG

Bit 12 = Remote 2

Bit 13 = Undervoltage
Bit 14 = Not used

Bit 15 = Fault

Figure 3.2: List of available data described in Ethernet User’s Guide

For each application, it is necessary to look at this appendix and define the data to communicate between
CFW900 and ControlLogix. For this application, CFW900 will transfer the following I/O data with network master:

Mapped Inputs Netld | Size | Qty Mapped Words
S5.1.1 Status and Commands Status Word 1 680 16bit
S$5.1.3 Status and Commands Status Word 2 690 16bit 1
S5.1.2 Status and Commands Speed 681 16bit 1
S2.3.1 Inverter Output Current 3 16bit 1

TOTAL 4 Words (8 Bytes)
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Mapped Outputs Netld | Size | Qty Mapped Words
S$5.3.2 Ethernet Control Word 664 16bit 1
S5.3.3 Ethernet Speed Reference 665 16bit 1
TOTAL 2 Words (4 Bytes)

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

Device profile configuration (Input and Output Words):
m C9.5.1 EtherNet/IP I/O Instances: 102/152 Config I/O data.
Data read configuration (Input Words):

= C9.5.2 EtherNet/IP Reading 1st Word: 1.
= C9.5.3 EtherNet/IP Reading Quantity: 4.

= C9.2.1.1 Reading Data Word #1: 680 (Status and Commands Status Word 1).

m C9.2.1.2 Reading Data Word #2: 690 (Status and Commands Status Word 2).

m C9.2.1.3 Reading Data Word #3: 681 (Status and Commands Speed).

= C9.2.1.4 Reading Data Word #4: 3 (Inverter Output Current).
Data write configuration (Output Words):

m C9.5.4 EtherNet/IP Writing 1st Word: 1.
m C9.5.5 EtherNet/IP Writing Quantity: 2.
m C9.2.2.2 Writing Data Word #1: 664 (Ethernet Control Word).

= C9.2.2.3 Writing Data Word #2: 665 (Ethernet Speed Reference).

CFW900 | 3-3
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4 MASTER CONFIGURATION - CONTROLLOGIX

Use Rockwell software to configure and program ControlLogix to communicate with CFW900. The main steps
are described below.

41 RSNETWORX FOR ETHERNET/IP
41.1 Register EDS File

Use EDS Wizard to register EDS file for CFW900.

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
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MASTER CONFIGURATION - CONTROLLOGIX

Rockwell Autemation’s EDS Wizard X | | Reckwell Automation's EDS Wizard X
Registration EDS File Installation Test Resuits
Elecironic Data Sheet fil(s) wil be added to your system for use in Rockwel Automation appiications This test evaluates each EDS filefor errors in the EDSfile. This test does not quarantee EDS file validiy.

=] Installation Test Results
oilwsersweg\desktop eip_ciwg00_v10xeip_ciwa0_v 10 eds

% Register a single file
 Regter a drectory of EDSfles I Lok in subfolders

‘Named:
[C-\Users\wreg Desktop \EIP_CFWS0D_V1OX\EIP_CAWSD0_V10Keds ||~ Biowss. |

* K there i an icon fle (ico) with the same name as the files} you are regitering
then this image wil be associated with the device.

To perform an installation test on the file(s). click Next Viewfile.

<Back Next > Cancel <Back Cancel

Rockwell Automation's EDS Wizard X | | Rockwell Automation's EDS Wizard x
ic Image i =
)
You can change the graphic image that is associated with a device. ) You have suscessiuly complted the EDS Wizard
Product Types
Change icon
= Vendor Specfic Type

?E cFwooD

< 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.
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Esg EtherMNet_CFWO00 - RSNetWorx for EtherNet/IP - x

File Edit View Network Device Diagnostics Tools Help

B S-U & K?
Gl El¥-& 4B

‘Wworst Case Device Usages

E
*=

k|
¥ Editz Enabled ) . .
[ Calculate with IGMP Snooping nat active in switches
Addiess Pending Address Pending Pending
Mirimum CPLU: 192168010 2.00% Connectior:  192.168.0.10 0.76% Devices notincluded: 1
Mainurn CPU: 192.168.0.10 5.00% Corsume:
Produce:

= CFW300 CFW300-1 1763-BMS10CGN 1756-A4/C =l
@ HS - DSl to EtherMet/IP A Stratix 5700

{{) Human-Machine Interface
g o

{E) 10-Link Master i
@ Information Appliance l & % @
) Managed Ethemnet Switch 1 )

1) Motor Overload 192.166.0.10 192.168.0.11 192.168.0.66 192 168.0.71
{£) Motor Starter

{5 Position Servo

@ PowerFlex 730-5eries via Embedded Etherle
@ PowerFlex 730-5eries via EtherNet/IP

{5 PowerMonitor 5000

@ Programmable Logic Controller

{5 RFID Scanner

) Rockwell Automation Miscellaneous

{f) SCANport to EtherNet/IP

@) Safety Discrete /0 Device v _H

W) 4| » | W]\ Graph { Spieadsheet ), Diagnostics J' 1<

lojx

Message Code Date Description

< >

Roclwell Automation/Allen-Bradley 1783-BMS10CGN Stratix 5700 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.

@ Logix Designer - CFW900_APP_NOTE_EIP [1756-L715 34.11] -

% File Edit View 3earch Logic Communications Tools Window Help

s I 3 el e
% mRUN N E
Y mok I “ Path: <none> % & 0

9 Energy Storzge
B offline f. NoForces b, NoEdits 2 safetyUnlocked B8

4 LR CER SR (R

‘Favorites” Add-On PlantPAx Safety Alarms Bt Timer/Counter InputOutput Compare  Compute/Math

Controller Organizer

Pl Controller CFW300_APP_NOTE_EIP
@ Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £% MainTask
b L MainProgram
4 (D) SafetyTask (20 ms)
b _t, SafetyProgram
Unscheduled
4 - Motion Groups
Ungrouped Axes

3 Ascets
e, Logical Model
4 170 Cenfiguration

4 B3 1736 Backplane, 1756-A4
[ [0] 1756-L71S CFWS00_APP_NOTE_EIP
8 [171736-L75P CFWa00_APP_NGTE_EIP:Pari

< >

Tvpe 1756-L715 GuardLoaix ® 5570 Safety
< >

Tt= Controller Organizer [N R EIRNC g
Errors [l Search R

Ready Communication Software: FactoryTalk Linx A

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 - CFW300_APP_NOTE_EIP [1756-LT1S 34.11]
i File Edit View Search logic Communications Tools Window Help

kN = v % % T O B o IR e (B3

= RUN - :
- 0K Path: <nanes % a5 0 G4 = T T S O (T (W
= Fl. NoForces b, NoEdts 2| safety Urlocked B “Favorites  RAdOn  FarPRx  Safely  Bmrms  BR TmenCounter  mauwiDupel  Compar
Controller Organizer - § X Select Module Trpe
& =
Catalog  Module Discovery  Favorites
4 &) Controller CFWS00_APP_NOTE_EIP
7 Controller Tags
175 Clear Filt Show Filters ¥
Centreller Fault Handler | [ coarFites e
Power-Ug Handler Catalog Number Desciiption Vendor Category A
4 @lTadks 1756 ENZT 1756 10/100M...  Rockwel Autom... Communicaton B8 New Module x
4 3% MainTask 1756-EN2TP 1756 10/100 M. Rockwell Autom.. Communication
b L Mainfrogram = R OO o General” Connection RSNetWon« Module Irfo  Intemet Protocol Port Corfiguration Network  Time Sync
4 (B) SafetyTask (20 ms) 1756-EN2TSC 1756 10/100M...  Rockwell Aom... Communication Tipe: 1756-EN2TR 1756 10/100 Mops Ethemet Bicge, 2o, Twisted-Pai Media G o, | «
5 P 1756EN3TR 1756 10/100M...  Rockwell Autom...  Communication Vendor Rociowel Automation/Alen-Bradley
o SafetyProgram 1756-EN4TR 1756 Ethemet B...  Rockwell Autom...  Communication Parrt Local Bthemet Address
Unscheduled 1756-ENBT 1756 10/100M...  Rockwell Autom... Communication Neme: O Pavate Network 192.168.1 B
4 %l Motion Groups 1756-ENET 1756 Eihemet C... Rockwell Autom...  Communication D A . 0 7
Ungrouped Axes 1756-EWEB 1756 10/100M...  Rockwell Atom... Communication )
grouped A TEEHISTIG FactoryTalk Hat.. Rockwell Atom...  Speciaty O Host Name:
» Lssets 1756-HIST2G FactoryTalk Hist.. Rockwell Autom...  Specialy Modue Defintion
T Logical Model 1756-HSC 1756 High Spee...  Rockwell Autom. . Specialty Change £z B
4 %l /O Configuration 1756-HYDO2 2 fuis Hydraulic .. Rockwell Autom... Motion e 11003
n 17561A16 16 Point 79V-13.._ Rockwsll Autom ... Digital Emey Comestie Moo
= 4 Hew Madule... Connecton Mene
[ [0] 1756-L71S CFy B I o
o - impart Mo, 152 of 169 Module Types Found
§ 171 1756-L75P CRy
Discover Madul
[ Close on Create Create
ast:
Properties
Frint
< »
Bus Size 4 [
<
anizer Status: Creating

[og Erro d

Create a module

Communication Software: FactoryTalk Linx

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

4.2.2 Add New Module for CFW900

Create a new CFW900 module for Ethernet interface, and configure the instance and I/O size, as programmed
in item 3.4.
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@ Logix Designer - CFW900_APP_NOTE_EIP [1756-L71S 34.11] =0 =

File Edit View Search Logic Communications Tools Window Help

bW [ vJess bk BBy G RGGE

= RUN

= Y] Path: <none> % & B 4 RIS S ST S
EE,D"“ R Offline B. |No Forces ¥ | No Edits @ SafetyUnlocked 00 ‘Favorites” Add-On  PlantPAx  Safely Alarms BR  TmerCounter InpubiOutpust Compare  Compute/Math

Controller Organizer

4 | Controller CFW300_APP_NOTE_EIP
< Controller Tags
Controller Fault Handler
Power-Up Handler
4 ] Tasks
4 % MainTask
b L MainProgram
4 (D) SafetyTask (20 ms)
b L SafetyProgram
Unscheduled

Select Module Type

Catalog  Module Discovery Favartes

4 ] Motion G
Dot B Newbodse [chws || ClesrFilters Show Filters ¥
Ungrouped Axes R a o
b1 Assets .
T Logical Modl A o Catalog Number Descrption Vendor Category
4 p 170 Configuration a1 CFW300 CFWS00 WEG Generic Device
_ Col
4 591755 Bnchplane, 1756-4 [ Copy CFW300 CPWS00 Ambu.  WEG Generic Device
2 [0] 1756-L715 CFWSOD_APP_NOTE | (1 Paste Ctrl+

8l [1] 1756-L7SP CFWS00_APP_NOTE_
4 [2] 1756-ENZTR eip_scanner
& Ethernet

Delete Delete

Cross Reference Ctrl+E

Launch RSNetWorx

Audit Network
<
Export Module...

Description
<

Incude in Tracking Group
Properties Alt+Enter

2of 801 Module Types Found Agdd to Favorites

= Controller Organizer [JEMERTTRel et
[ Search Results :

Ready

[] Close on Create

Print

‘ﬁ Logix Designer - CFW900_APP_NOTE_EIP [1756-L715 34.11] EI@

File Edit View Search Logic Communications Tools Window Help

oW L ersem B RGE

= RUN n

= 0K I Path: <none % & B 4 4F 4 4 F AU 4L

Dio S Offline [ NoForces ¥ No Edits | SafetyUnlocked B8 ‘Favorites AddOn PantPAx Safely Alarms Bt TmeriCounter InpubOutput Compare Compute/ifath

Controller Organizer

New Module

4 | Controller CFW300_APP_NOTE_EIP  General* General

.. Connection”
<2 Controller Tags 3 MDD”erE‘E “:{2
Controller Fault Handler '+ Inemet Protocol Type CFW300 CFWSD0
Power-Up Handler - Port Corfiguration” Vendor: WEG

- Network”

4 Tasks Parent
4 £ MainTask
b L MainProgram
4 (T) SafetyTask (20 ms)
b 1 SafetyProgram
Unscheduled
4 ] Motion Groups

eip_scanner

Ethemet Address

Nae. cfws00_10

O Prvate Network: 192.168.1 =

Descrigion

©IF Address 192 168 . 0 . 10

O Host Name:

Ungrouped Axes 1 Module Defintion
b
. fss?ts‘ Model Module Definition Revision: 1
ogical Medel
4 ] 1/0 Configuration e iy Blectroric Keying: | Compatible Module <
4 B39 1756 Backplane, 1756-A4 Bectroric Keying Compatbic Module Connections
[ [0] 1756-L715 CFWS00_APP_NOTE_EIP Connections. 1027182 Configurable 0 cata Name [see [Feg suime
8 [1] 1756-L75P CFW300_APP_MOTE_EIP:Pari 1027152 Configuratle [mput | 4| P

0 gata oui | 2 | [oi

4 f] [2] 1756-EN2TR eip_scanner
Zx Ethemnet

Status: Creating

< >

Description s
<

Ready Communication Software: FactoryTalk Linx A

Figure 4.6: Studio 5000 Logix Designer - Add New CFW900 Module

For this example, CFW900 will communicate 4 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 CFW900 I/O data.
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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.

Path: AB_ETHIP-1\132. 168.0.71\Backplans\0™ & 25 0 G4 = = AF L {ur -
¥ | No Forces b NoEdits @ | safetyUnlocked B8 “Favorites” Add-On  PantPAx  Safely Alarms B Tmer/Counter InputiOutput Compare  Compute/ifath
Scope ‘ [ECFWI00_APP_t v| Show ‘AH Tags o H T. o
4 ] Controller CFWS00_APP_NOTE_EIP
& Controller Tags Name =8|« Value * Force Mask « Style Data Type
Controller Fault Handler 4 cfw00_10:11 Lo} fd _0355:CFW300_4
Power-Up Handler cfwd00_10:/1.ConnectionFaulted 0 Decimal BOOL
4 @l Tasks 4 cfwd00_10:/1.Data 1. {..} Decimal INT[4]
4 2% MainTask
b L MainProgram b cfwS0D_10:11.Data[0] 162031 Hex INT
4 (D) SafetyTask (20 ms) b cfw00_10:11.Data[1] 16¢8104 Hex INT
b L SafetyProgram b cfwS0D_10:/1.Data[2] 5000 Decirmal INT
Unscheduled
nechedule b cfwo00_10:1 Data[3] 2 Decimal INT
4 ] Motion Groups
Ungrouped Axes 4 cfw8DD_10:01 [ fon _0355:CFW900_7
b Assets 4 cfwd00_10:01.Data 1.} {..} Decim INT[2]
fie Logical Model b cfw900_10:01.Data[0] =] 1620043 Hex INT
4 1170 Configuration
4 9 1756 Backplane, 1756-A4 b cfwd00_10:01.Data[1] 5000 Decimal INT
[ [0] 1756-L715 CFWSDD_APP_NOTE_EIP b cfwS00_11:11 { fod _O3SCFWS00 /4
8l [1] 1756-L7SP CFWS00_APP_NOTE_EIP:Pari b w00 11:01 1 ol 0355:.C] il
P N = -
Bit Value/Description
Bit 0 0 = No: STO function is inactive (inverter operational)
STO 1 = Yes: STO function is active (inverter locked)
Bit 1 0 = No: no run command active
Run Command 1 = Yes: run command active
Bit 2 0 = No: inverter in the Remote command mode
Local 1= Yes: inverter in the Local command mode
Bit3 Mot used.
Not used
Bit4 0 = No: no quick stop command active
No Quick Stop 1 = Yes: quick stop command active
Bit 5 0 = No: 1? acceleration and deceleration ramp by C6.1.1 and C6.1.2
2nd Ramp 1= Yes: 22 ion and decelsration ramp by C6.1.4 and C6.1.5
Bit 6 0 = No: inverter in normal operation
Config. Mode 1 = Yes: inverter in configuration state. Indicates a special condition in which the inverter cannot be
enabled
Bit 7 0 = No: without alarm
Alarm 1= Yes: with alarm active
Bit 8 0 = No: motor is stopped
Running 1 = Yes: motor is running according to reference and command
Bit 9 0 = No: inverter is general disabled
Enabled 1= Yes: inverter is general enabled
Bit 10 0 = No: motor running in the forward direction
Reverse 1 = Yes: motor running in the reverse direction
Bit 11 0 = No: no JOG command active
JOG 1 = Yes: JOG command is active
Bit 12 wverter in Remote 1 command mode
Remote 2 1 = Yes: inverter in Remote 2 command mode
Bit 13 0 = No: without undervaltage
Undervoltage 1 = Yes: with undervoltage
Bit 14 Not used.
Not used
Bit 15 0 = No: without fault
Fault 1 = Yes: with active fault

Figure 5.1: Read data, with highlight to the status word 1 as described in CFW900 EtherNet/IP documentation
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4 ] 1/0 Configuration
4 B3 1755 Backplane, 1756-A4 b cfwS0D_10:01.Data[1] 5000 Decimal INT
[ [0] 1736-L715 CFW900_APP_NOTE_EIP b cfwd00_11:11 {} [88) d :CFW300_/
B [1]1756-L75P CFW900_APP_MGTE_EIP:Pari b cfw90D_11:01 £ o _0355:C ) 7
8 a1 amEs PaATR o
Bit Value/Description
Bit 0 0 = No: inverter is not running the self-tuning roufine
Self-tuning 1 = Yes: inverter is running Motor the Self-Tuning routine to estimate the motor parameters
Bit 1 Not used.
Not used
Bit 2 0 = No: pre-charge of the DC link capacitors not completed
Pre-Charge OK 1 = Yes: pre-charge of the DC link capacitors completed
Bit 3 0 = No: output frequency reduction inactive
SFareduction 1 = Yes: output frequency reduction active
Bit 4 Not used.
Not used
Bit5 0 = No: no deceleration
Decel. Ramp 1 = Yes: inverter decelerating
Bit6 0 = No: no acceleration
Accel. Ramp 1 = Yes: inverter accelerating
Bit 7 0 = No: ramp operating in normal conditions
Freeze Ramp 1 = Yes: the path of the ramp is frozen by some command source or internal function
Bit8 0 = No: molor speed has not reached the reference yet
Setpoint OK 1 = Yes: motor speed has reached the reference
Bit 9 0 = No: DC link limitation or current limitation inactive
DC Link Limitation 1 = Yes: DC link limitation or current limitation active
Bit 10 0 = No: current li
Current Limitation 1 = Yes: current limitation active
Bit 11 0 = No: torque limitation inactive
Torque Limitation 1 = Yes: torque limitalion active
Bit 12 0 = No: no execution of Ride-through
Ride-Through 1 = Yes: executing Ride-through
Bit 13 0 = No: no execution of Flying start
Flying Start 1 = Yes: executing Flying start
Bit 14 0 = No: DC breaking inactive
DG Braking 1 = Yes: DC braaking active
Bit 15 0 = No: PWM voltage pulses at the output disabled
PWM pulses 1 = Yes: PWM voltage pulses at the output enabled

Figure 5.2: Read data, with highlight to the status word 2 as described in CFW900 EtherNet/IP documentation

- Bit 1 =1 (run command).

(
- Bit4 = 1 (no quick stop).
(

- Bit 8 = 1 (running).
- Bit 9 = 1 (enabled).
- Bit 12 = 0 (R1 command mode).

For inputs, as described at item 3.4, it is programmed to read the following information:
= CFW900_10:11.Data[0]: 680, value 0x0312 hexadecimal (binary 0000 0011 0001 0010).

= CFW900_10:11.Data[1]: 690, value 0x8104 hexadecimal (binary 1000 0001 0000 0100).
- Bit 2 = 1 (pre-charge OK).
- Bit 8 = 1 (setpoint OK).
- Bit 15 =1 (PWM pulses).

= CFW900_10:11.Data[2]: 681, value 5000 (motor speed actual value = 50.00%).
= CFW900_10:11.Data[3]: 3, value 23 (motor current actual value = 2.3A).
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= Canwoller OK q 7 Path: AB_ETHIP-1\192.158.0.71\Backplanc\D* LU AF 4 £ Uy A
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Scope: | [FCFWI00_APP_} | Show 41 Tags Nis -
Pl Centroller CFW300_APP_NOTE_EIP
& Controller Togs Name =g|= Value * Force Mask + Style Data Type
Controller Fault Handler 4 cfw00_10:11 {3 fod _0355:CFWs00_/ iR
Power-Up Handler cfwd00_10:11.ConnectionFaulted 0 Decimal BOOL E
4 ] Tasks 2
4 cfw900_10:11.Data 4. {..} Decimal INT[4] a
4 £ MainTask
b b MainProgram b cfw900_10:11.Data[0] 16#0312 Hex INT
4 () SafetyTask (20 ms) b cfw90D_10:11.Data[1] 168104 Hesx INT
b L SafetyProgram b cfwd00_10:11.Data[2] 5000 Decimal INT
Unscheduled b cfw900_10:11.Data3] 2 Decimal INT
4 -] Motion Groups
Ungrouped Axes 4 cfwd00_10:01 [ (] _0355:CFW00_7
4 Assets 4 cfwS00_10:01.Data {-.} {..} Decimal INT[2]
o Logical Model b ciwo00_10:01 Data[0] = | Hex INT
4 ] 1/0 Configuration
4 B9 1756 Backplane, 1756-A4 b cfwd0D_10:01.Data[1] 5000 Decimal INT
[ [0] 1756-L715 CFWS00_APP_NOTE_EIP b cfwd00_11:11 {-} & _0355:CFW900_4
B [1]1756-L75P CFW900_APP_MGTE_EIP:Pari b cfw90D_11:01 £ o 0355:CFW900_7
o 8 rm1amEs PR o oo
Bit Value/Description
Bit 0 No: stops the motor by deceleration ramp
Enable Ramp Yes: the motor spins according to the acceleration ramp until reaching the speed reference value
Bit 1 No: disables the inverter completely, interrupting the motor power supply
General Enable Yes: enables the inverter completely, allowing the operation of the mator
Bit 2 No: spins the motor in the direction of the reference signal (forward)

Turn Reverse Yes: spins the motor in the opposite direction of the reference signal (reverse)
Bit3 No: disables the JOG function
Enable JOG Yes: enables the JOG function

0=
1=
0=
1=
0=
1=
0=
1=
Bit 4 0 = R1: selects the Remote 1 command mode
1=
0=
1=
0=
1=
0=
1=

R1/R2 Mode R2: selects the Remote 2 command mode

Bit 5 No: 12 acceleration and deceleration ramp according to parameters C6.1.1 and C6.1.2
2nd Ramp Yes: 2% acceleration and deceleration ramp according to parameters C6.1.4 and C6.1.5
Bit 6 No: enables quick stop

No Quick Stop Yes: disables quick stop

Bit 7 No: not used

Fault Reset Yes: in the transition, if in a fault state, it resets the fault

Figure 5.3: Write data, with highlight to the command word as described in CFW900 EtherNet/IP documentation

For output, as described at item 3.4, it is programmed to write the following information:
= CFW900_10:01.Data[0]: 664, value 0x0043 hexadecimal (binary 0000 0000 0001 0011).

- Bit 0 = 1 (enable ramp).

- Bit 1 =1 (general enable).
- Bit4 = 0 (R1 command mode).
- Bit 6 = 1 (no quick stop).

Besides
device parameters. For this example, we will read the value of C6.1.1 - Acceleration Time.

= CFW900_10:01.Data[1]: 665, value 5000 (motor speed reference = 50.00%).

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

5.2 ACYCLIC REQUESTS

monitoring status data and writing control data, it is possible to create acyclic requests to access other

Speed Control Ramps
Acceleration Time
Deceleration Time

0110999958
0.1t0999.9s

Figure 5.4: CFW900 Ethernet documentation describing CIP path for acyclic access

Configure Service, Class, Instance and Attribute to address the parameter, as shown below:

= Service “Get Attribute Single” to read parameter.
= Class 100 (64 hex)
® |nstance 2

= Attribute 100 (64 hex)
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Figure 5.5: 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.
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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 CFW900 is an announced-based ring node.

Figure 1.1 shows a topology of a DLR ring. The application includes CFW900 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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