Application Note DC1 Drive on Ethernet/IP
Effective August 2016

Operating a PowerXL DC1/DE1 Drive with a Rockwell
PLC on Ethernet/IP

Introduction

The purpose of this application note is to demonstrate how to operate a PowerXL DC1/DEL1 drive via
Ethernet/IP and a Rockwell ControlLogix PLC with a 1756-EN2T Ethernet/IP scanner. There is an Ether-
net/IP module for the DC1/DEL1 drives to interface them to Ethernet/IP. This module is catalog humber
DX-NET-ETHERNET2-2. The drive needs to be configured with an IP address for Ethernet communica-
tions. The default IP address is: 192.168.1.254.

The IP address for the drive is set via Web Pages. Enter the IP address of the drive onto the command
line in your web browser to open the web pages.

While this application example uses a CompactLogix controller with an integral Ethernet/IP scanner port
to control and monitor the PowerXL DC1/DEL1 drive over Ethernet/IP, any Ethernet/IP scanner may be
used for this purpose. Using RSLogix 5000, the controller will be configured to poll the PowerXL
DC1/DEL1 drive to operate the drive and monitor motor data.

Beginning with version 20 of RSLogix 5000, Ethernet/IP EDS files can be imported into the software tool
allowing Eaton motor control products to be easily added to a project by name. It also allows the 1/O as-
semblies to be selected from a list for each device, making this process straight-forward as well.

Eaton also has Add-On Instructions for Ethernet/IP motor control products including one for the DC1/DE1
drive that can be imported into any RSLogix 5000 project. This AOI also creates all the descriptive tags
for the DC1/DEL1 drive and relates them to the generic 1/O tags created for the DC1/DE1 by RSLogix
5000. The AOI also takes care of any scaling of analog values such as speed and current and splits the
fault code from the high byte of the status word so it can be more easily read. The AOI can be found on
the Eaton website for the PowerXL DC1 drive (www.eaton.com/drives).

Change the IP Address of your computer

To change the IP address for a computer running Windows 7, follow the procedure below:

1. From the Start menu, choose Control Panel. From the Control Panel, choose Network and Shar-
ing Center.

2. With the computer connected to an Ethernet network, select the Local Area Connection. Unless
the computer is connected to a network, this Local Area Connection will not be present.

3. The Local Area Connection Status window will be displayed. Select Properties.

4. From the window shown below, select Internet Protocol Version 4 (TCP/IPv4) to highlight it, then
select Properties.
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[ Local Area Connection Properties

Networking | Authentication | Sharing |

Connect using:
I-_Tlf‘ Imtel(R) 82579LM Gigabit Networkc Connection

This connection uses the following tems:

8 Client for Microsoft Networks

Bl Trend Micro Light Weight Fitter Driver

=1 0105 Packet Scheduler

.@ File and Printer Sharing for Microsoft Netwarks

. |ntemet Protocol Version & (TCP/IPvE)

. |ntemet Protocol Version 4 (TCP/IPyd)

i Link-Layer Topology Discovery Mapper /0 Driver
i Link-Layer Topology Discovery Responder

Install... ] [ Uningtall Properties

Description

Allows your computer to access resources on @ Microsoft
network.

OK || Cancel

L.

5. Per the following window, select Use the following IP Address, then enter an IP address, Subnet
mask and a Default gateway if it applies.
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Internet Protocel Version 4 (TCP/IPvE) Properties ? 2

General |

You can get IP settings assigned automatically it your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(") Obtain an IP address automatically
i@ Use the following IP address:

IP address: 192,188, 1 . 51
Subnet mask: 255,255,255, 0
Default gateway: 192 .168. 1 . 1

Obtain DMNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DMS server;
[ validate settings upon exit
" | ok || cancel |
L™ "~

6. When finished, select OK and close all the windows used along the way. Your computer’s Ether-
net port will now be actively using the IP address and Subnet mask you just entered.

Configuring the PowerXL DC1/DE1 Drive — IP Address

The IP addresses for the devices used in this example will be as follows:

PowerXL DC1/DEL1 Drive: 192.168.1.254 (default)
CompactLogix: 192.168.1.2

Computer: 192.168.1.51

Subnet mask: 255.255.255.0

Connect your computer, PLC and the PowerXL DC1/DE1 drive to an Ethernet switch.

To configure the IP address of the DC1/DE1 drive, open your web browser and enter the IP address of
the drive onto the command line. The Web Pages for the DC1/DE1 drive will open as follows:
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e@‘@ http://162.168.1.254/C 350510000 SystemConfiguration.cgi P~ ¢ @ systemc x |I- B & v i

E A T N SYSTEM CONFIGURATION
m o
Powering Business Worldwide™  Product Name DX-NET-ETHERNET2-2
Revision 001.002

Module Configuration Production Serial Number 58581304003
ODVA EtherNet/IP Vendor ID 00068
Product Code 0x3028
Protocol Serial Number O0xA1ER0003
MAC Address 00:13:45:3B:83:A2
Build Data T:11C-A:11C0471030F710811A108-L:93030001

Modile Identity (Class 0x01)

Network Settings (Class0xF5)

Drive Identity (Class 0x01) STATUS

Data Valid

Copyright ©2016 Eaton Corpor
All Rights Res

Select Network Settings to change the IP Address of the DC1/DE1 drive as follows:

. « e W (ool 0
w\@ nttp://192.168.0.254/Clas=0xFS_TCPIP.cgi P+ & || @ Network settings | | 2 A

E ‘T N NETWORK SETTINGS (ETHERNET/IP CLASS0xFS TCP/IP)
al®
0 0 0

Powering Business Worldwide™  Configuration Method Odixed 1:DHCP

DNSEnable 0 0

TP Address 192.168.001.254 192.168.001.254
Network Mask 255.255.255.000 255.255.255.000 255.255.255.000 | Pv4 dotted-decimal
Gateway Address 192.168.001.200 192.168.001.200 192.168.001.200 | v dotted-decimal

[ 0 | 0:disabled 1cnabled
\
\
\
Name Server 000.000.000.000 000.000.000.000 [ 000.000.000.000 | Pv4 dotted-decimal
\
\
\
\
[

Maodule Configuration

192.168.001.254 |1Bv4 dotted-decimal

Modile Identity (Class 0x01)

Network Settings (Class0xF)

Name Server 2 000.000.000.000 000.000.000.000
Domain Name " "

000.000.000.000 | tPv4 dotted-decimal
|
DX-2716336136 ]
120 | seconds 0-disabled
Set |

Drive Identity (Class 0x01)

Host Name 'DX-2716336131" 'DX-2716336136'
Encapsulation Inactivity Timeout 120 120

STATUS

Data Valid

Copyright ©2016 Eaton Corpor
All Rights Reserve

As noted above, the IP address for the drive in this example is 192.168.1.254.



Creating a Project in RSLogix 5000

Create a project in RSLogix 5000. Give the project a name and select the controller type, per the follow-
ing:

orcone R ==
Vendor: Allen-Eradley
Type: 1769-.23E-QB1 CompactLogic5323E-QB1 Cortroller -
.

Bedundancy Enabled Help

Name: DC1_Drive
Description: N
LChazziz Type: “nones
Slat; 0 : Safety Parther Slot: <nones
Create In: C:%Program Files (c86)\Rockwel Software R5Logi S000MEMNLMw 204Bin Browse...
Securty Authorty: [Nn Protection v]

Use only the selected Security Autharity for Authentication and
Authorization

Select OK to create the project.

Install EDS Files for Eaton Products into RSLogix 5000

There is an Ethernet/IP EDS file for all Eaton Ethernet/IP products, compatible with RSLogix 5000, ver-
sion 20 or later. These files can be installed into the RSLogix 5000 software via the following:

1. Download the EDS files for Eaton Ethernet/IP products from the following link:
www.eaton.com/drives. The eds files are under OEM Drives, then either under the PowerXL DE1
or PowerXL DC1. Download and save the eds files on your harddrive.

Select the Tools drop down menu in RSLogix 5000

Select EDS Hardware Installation Tool

Follow the installation wizard, browsing for the EDS file previously saved to your hard drive.

Pwn



Once the EDS file has been installed into RSLogix 5000, the DC1/DE1 drive can be added to an Ether-
net/IP network, per the following.
Creating an Ethernet/IP Network in RSLogix 5000

On the Controller Organizer on the left portion of the project screen in RSLogix 5000, near the bottom,
right click on Ethernet and select New Module. The following screen will open:

i ~
Select Module Type
L
Catalog | Module Discovery | Favorite5|

Enter Seach Texd for Moduwle Tipe... Clear Filters Hide Filters %

Madule Type Categary Filters il Module Type Vendor Filters i

AC Drive Device A Allen-Bradley L

Analog Cognex Corporation

CIP Modbus Translator Eaton Hectrical

Communication - Eaton Industries GmbH formery Moeller GmbH) -

1 | 1 3 4 | 1 | »

Catalog Mumber Description Vendor Cateqory ol
0005_007B_0030 SPe00 Reliance Blectic  DFlto EtherNethl—l
0005_007B_0032 SPE00 ER 400V Reliance Blectic  DPIto EtherMet/1
0005_007B_0039 SP600 ER 200V Reliance Blectric  DFlto BtherMet/1
0005_0D07B_003A SP600 ER 600V Reliance Blectric  DFlto BtherMet/1
0005_007B_DO6D Liquiflo 2.0 Reliance Bectic  DFlto BtherMNet/]
0005_007F_0027 MD&D Reliance Blectic MOl to EtherMet/
0005_007F_D028 MDE5 Reliance Hectic  MDlto BtherMet/
0044 000C_DeDD ELC-CAEMET Eaton Electrical Communications #
1305-AC Drive-EN1 AL Drive via 1203-EN1 Allen-Bradley Drive
1336E-IMPACTDrive-EM1  AC Drive via 1203-EN1 Allen-Bradley Drive
1336F-PLUSI Drive-EN1 AL Drive via 1203-EN1 Allen-Bradley Drive
1336R-REGENErake-EN1  Brake via 1203-EN1 Allen-Bradley Drive
13365-PLUSDrivelG-EM1  007-600 HP Code AC Drive via 1203-EN1 Allen-Eradley Drive =

4| m | 3

430 of 430 Module Types Found Add to Favorites
[7] Clese on Create Create [ Close ] [ Help ]

Select the checkmark to the left of Module Type Vendor Filters to clear all check marks on the right por-
tion of the window. Then select “Eaton Electrical” to check the box to its left and only Eaton products will
be displayed below, as follows:
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Select Module Type

_ eee——

Catalog | Module Discovery | Favorite5|
Enter Search Text for Module Type... Clear Filters Hide Filters 2
Module Type Category Fitters it = Module Type Vendor Fiters ol
A Drive Device L [T Mlen-Eradiey L
Analog [[] Cognex Corporation
CIF Modbus Translator Eaton Electrical
Communication = |[[] Eaton Industies GmbH formery Moeller GmbH) -
< | 1 r 1 T | »

w (Catalog Mumber Description Vendor Category =
0044 000C_DeDD ELC-CAEMET Eaton Bectrical Communications #
CA41R C441 Ethemet 120VAC 10 Eaton Hectrical Mator Overdoad
CA41R S611 Ethemet 120VAC 10 Eaton Hectrical Softstart Starter
canT C4471 Ethemet 24VDC 10 Eaton Hectrical Metor Overoad
canT S611 Ethemet 24VDC 10 Eaton Hectrical Softstart Starter |2
Cc441u C441 Bthemet 120VAC 10 ONLY Eaton Hectrical General Purpose
c4a41u C440 Ethemet 120VAC 1O Eaton Hectrical Mator Overdoad
C441u 5811+ Bthemet 120VALC 10 Eaton Hectrical Softstart Starter
C4a41v C441 Bthemet 24VDC 10 ONLY Eaton Hectrical General Purpose
caav C440 Ethemet 24VDC 10 Eaton Hectrical Motor Overdoad |
caav 5811+ Ethemet 24VDC 10 Eaton Hectrical Softstart Starter
CA45XC-E C445 EtherMet Communication Card Eaton Hectrical Motor Starter
D¥-MET-ETHERMETZ2-2  DX-NET-ETHERMETZ-2 Eaton Hectrical CIP Modbus Tran -~

€ | I | r
16 of 430 Module Types Found Add to Favorites

[] Clese on Create

Select the DX-NET-ETHERNET2-2 from the list, then select Create. This same eds file is used for the
DC1 and DEL1. Fill in the necessary information: Device Name, IP address and 1/0O assemblies as shown
below. Note that there is only one I/O assembly pair for these devices. The I/O assembly pair for the DC1

drive is the same for the DE1 drive.




127 New Module ‘ [

Module Definition

Revision:

Connections:

Blectronic Keying:

General® | Connection | tadule Info I Intermet Protocal | Piart D:unfiguratiu:un|
Type: D¥-MET-ETHERMNET2-2 DX-NET-ETHERMNET2-2
Vendor: Eaton Electrical
Parent: LocalENB
Name: D Ethemet Address
Descrigtion: @ Prvate Network:  192.168.1. 254 =

(71 IP Address:

(") Host Name:

1.002
Compatible Module

Asm 001 OT - 008 TO

Statuz Creating

0k, ] [ Cancel ] [

Hep |

To view the Module Definition window, select the Change button and the following window will open:

F ™
® * Module Definition e |
Bevision: 02 =
Electronic Keying: [Cumpatible Module v]
Connections:
Name Size
Input: 8
Asm 001 OT - 006 TO SINT
Output: 8
L
| |
[ ok | | canced | | Hep




It is highly recommended that the data type be changed from SINT to INT as follows:

# ' Module Definition® [
Bevision: 002 =
Blectronic Keying: [Cumpatible Module v]
Connections:
MHame Size
Input; 4 |INT
Aszm 001 OT - 006 TO Pw
Cutput: 4
[
OK | | cancel | [ Hebp

Much of the 1/O data to and from the drive are 16-bit word values, such as motor speed and motor cur-
rent. This makes viewing and setting these values much more straight forward. Another option is to down-
load the Add-On Instruction developed for the DC1/DE1 drive. The AOI creates all I/O tags in the proper
data type, such as BOOL, Bytes and Words. It also handles all the scaling and provides data in engineer-
ing units. The AOI can be used as many times in your program as the number of drives in the system.
The AOI for the DC1/DEL1 drives as well as for all Eaton Ethernet/IP motor control products can be found
on the Eaton website at www.eaton.com.

Select OK to close and save this screen. Then select OK to the New Module window just created, then
Close the Select Module Type screen.

The DX-NET-ETHERNET2-2 should now be displayed in the Controller Organizer under Ethernet as
shown below:


http://www.eaton.com/

Controller Organizer ~ 01X

=25 Controller DCL_Drive
] Controller Tags

I:I Controller Fault Handler
| Power-Up Handler
=3 Tasks
EI% MainTask
Cﬂ; MainProgram
.73 Unscheduled Programs
=45 Maotion Groups

.23 Ungrouped Axes
----- [ Add-0On Instructions
£-5 Data Types
l:ﬁ, User-Defined
Cﬁ, Strings
. Add-On-Defined

L Predefined

-5 Module-Defined
----- 3 Trends
225 YO Configuration

-8 CompactLogixG323E-QB1 System
..... A0 1769-L23E-QB1 DC1_Drive
=-+f* 1769-123E-QB1 Ethernet Port LocalENE
52 Ethernet
- 1769-L23E-QB1 Ethernet Port LocalENB
..... B DX-NET-ETHERNET2-2 DC1
=80 CompactBus Local
=5 Embedded /O
L ‘ [1] Embedded IQ16F Discrete_Inputs
Phe # [2] Embedded OB16 Discrete_Cutputs
.. Expansion /O

If you choose to use the Add-On Instruction for the DC1/DE1 drives, this would be a good time to import it
into your project. Complete instructions for using AOls is provided with the AOI.

If you do not use the Add-On Instruction for the DC1/DE1 drives, generic 1/O tags will need to be used.
They have been created in the Controller Tags area as follows:



&9 Controller Tags - DC1_Drive(controller)

Scope: Eﬂ DC1_Drive w»  Show: All Tags - 7.

Name =3|e | Value * | Force Mask +] Shle D ata Type

—-DC1 ...} {...1 _0044:0_MNET_ETHERMETZ2_ 2 &07...
DC1:l.ConnectionF aulted a Decimal BOOL

= DC1:l.Data [oual I...1 |Decimal IMT[4]

+-DC1:l.Datal0) a Decimal INT
+ DC1:.Data[1] 1} Decimal INT
+ DC1: Datal2] 1} Drecimal INT
+-DC1:.Datal 3] 1} Drecimal IMT

—-DC1:0 I...1 [...1} _0044:0_MET_ETHERMETZ_ 2 452 .

— DC1:0.Data ooa {...} |Decimal INT[4]

+- DC1:0.Datal0] 1} Drecimal INT
+- DC1:0.Datal1] i} Decimal INT
+- DC1:0.Datal2] 1} Drecimal IMT
+- DC1:0.Datal 3] a Decimal INT

+ Local1:C ...} I...1 AB:Embedded_I016F:.C:0

+ Local1: {.ual {..-1 AB:Embedded_IQ16F:1:0

+ Local2:C [oual [...] AB:Embedded OBE1E:LC:0

+ Local2:| [...] [...] AB:Embedded OB1&:1:0

+ Local2:0 ooa [...1 AB:Embedded_0OB16:0:0

Note there are 4 generic integer Input tags and 4 generic integer output tags for the DC1/DE1. These

tags do contain the name provided for this device.

The data layouts for the 4 input and output words are described below. Each assembly is 8 bytes, or 4
words (INTs). The data layouts are as follows. They're shown in words.

Process data field

Master = Slave Cw REF PDI 3 PDI 4
Slave = Master SW ACT FDO 3 |PDO 4
The length of each data unit is 1 word.
The following is a description of each value.

Description of data content

Byte: Meaning Explanation

CW Control word Command

oW Status word Status Word

REF Reference Value Setpoint value

ACT Actual Value Actual value

FOO Process Data Out Process data output

FOI Process Data In Process data input

The Reference value is Speed Reference and the Actual Value is Speed Actual in 0.0 — 60.0 Hz (scaled:
0-600).



Control Word

PNU Description

value =0 value=1

0 stop Operation
1 Clockwize rotating field (FWD) Anticlockwize rotating field {REV]
Mo action Fault Reset

[

Mo action free run-down

Mot uzed

[ I I =R

Mo action Quick =top {ramp)
Mo action Fixed frequency 1 (FF1)

Mo action Overwrite setpoint value with 0

Not uzad

D 20| =l | &N

Not uzad
10 Not uzad
11 Not uzad

12 Mot uzad

13 Mot uzad
14 Mot uzad
15 Mot uzad

Speed Reference Value

The permissible values fall within the range of P1-02 (minimum frequency) and P1-01 (maximum fre-
guency).This value is scaled by a factor of 0.1.

Process Data Input 3 (PDI3)

This value is not used.

Process Data Input 4 (PDI4)

Acceleration Time:
This parameter is fixed and represents . The permissible values fall within the following ranges, based on
which drive is used. This value is scaled with a factor of 0.01.

DC1: 0 to 600 sec
DE1: 0 to 300 sec



Status Word

15 14 13 12 11 10 9 8 7 B 5 4 3 2 1 0
MSB L5B
Error Meszages Device status

Device status

Bit Description

value =0 value =1
0 Drive not ready ready for operation (READY)
1 stop Dperation (RUN]

2 Clockwize rotating field (FWD) Anticlockwize rotating field (REV)

3 no error Fault detected (FAULT)

4 Acceleration ramp Frequency zctual value equals setpoint

input

5 - Zero speed
B Speed control deactivated Speed control activated
7 Not used
Fault Codes
Failure code Valus shown on display  Description
[hex]
oo Bk aF Stop. ready for operation
m m -4 Brake chopper overcument
o2 oL -be Araking reziztor overload
03 o-1 = Ouercurrent at frequency inverber owtpt
=  Muotor overioad
= [vertemperabure on frequency mverter heat zink
it | k=krP Motor, thermal overload
0s PL-krP Int=mal fault (power section|
08 O.a 1 E Owenvaltage (DC link]
in} H.lla | E Undervaltage [OC k)
it} o-t Owertemperature [haat ink)
o8 u-t Overtemperature [haat zink)
0a P-dEF Default s=ttingz [parameters have besn loaded)
Co E-tr P external sTor mezzage
oc B -LrF Field buz ermor
ili] rezerved
QOE P-LO55 Phaze failure [mainz zidz|
OF BFl n-F Motor pick-up conrol function {for cagching =pinning motors)
failed
10 Lh-FiLt Intzrnial thermiztor fault heat sink]
1 dALR-F EEPROM checksum fault
12 Y-20 F Analog input

= [Dut-ofrange valus
= Wire breakage [4-m& monitoring)




Actual Speed

The DC1/DEL1 variable speed starters actual speed will fall within the range of P-02 (minimum frequency)
and P-01 (maximum frequency). The value is scaled by a factor of 0.1.

Process Data Out 3 (PDO3)

This value is fixed and represents motor current. The motor current is scaled by a factor of 0.1.
Process Data Out 4 (PDO4)

This value is not used.

Additional information concerning this 1/0O data is described in the DC1/DEL1 drive Ethernet/IP user manu-
al.

To operate the DC1/DEL1 drive on Ethernet/IP, there needs to be a jumper added to the drives terminals.
DC1: Connect a jumper between terminals 1 and 2. Then, the drive may be operated via Ethernet/IP.
DE1: Connect a jumper between terminals 2 and 3. Then, the drive may be operated via Ethernet/IP.

For both drives, configuration parameter P-12 needs to be set to a value of 3 for Modbus control. That
allows these drives to be controlled and monitored via Ethernet/IP.
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PowerXL DC1 Series VFD User Manual, Publication MN04020003Z_EN
PowerXL DE1 Series VFD User Manual, Publication MNO40011EN

PowerXL DC1/DE1 Series VFD Ethernet/IP Manual, Publication MNO40024EN

Additional Help

In the US or Canada: please contact the Technical Resource Center at 1-877-ETN-CARE
or 1-877-326-2273 option 2, option 6.

All other supporting documentation is located on the Eaton web site at www.eaton.com/drives
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