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August 8, 2007 OCS Communication with Emerson Epsilon Drive

Using OCS Modbus Ethernet TCP to communicate with
Emerson Control Techniques Epsilon EP drive.

Overview

This document describes how the OCS, the Drive and the PC are connected together to make a motor Rotate.
This is intended to describe where | got the information, how | got it, and why | chose the values to make this
drive function, some of this is step by step and some of it assumes the reader knows a little something with
Cscape. Where there is lack of Information or something doesn’t quite jive, | can be reached at (317) 492-9117,
John Shuttz

Setting up the Hardware

Equipment

1. In this case I'm using a QX451 BP43 as the Master TCP.

2. I'musing a PC with a secondary Ethernet card set up as a static IP, this keeps me from tripping up the
companies daily business..

3. Ethernet Hub instead of a switch. Ethereal doesn’t trap everything using switches.

4. Emerson Epsilon EP Drive.

5. Control Techniques Power Pro tools software to configure the drive for a motor, downloadable from the
website.

6. Cscape software to program the OCS451 and Ethernet. Also downloadable from the web site.

7. Ethereal software for analyzing the network. Again downloadable.

8. HES500CBL300 programming cable.

9. Three foot Cat5 cable, straight through, X 3 (for PC, Controller, and drive)

10. Three foot Cat5 cable, crossing, When connecting the PC direct to QX for use with out the Hub

11. Motor TBD

Software

Software locations; all are Shareware, except Modbus Poll and slave.

1. Power Pro tools FM 4.2 was downloaded here, it supports Epsilon series drives.
http://www.controltechniques.com/downloads/software/software_frame.htm?software_ctsoft.asp&mainFrame

2. Ethereal, | downloaded for windows; Google will find this as well.
http://www.ethereal.com/download.html

3. Cscape

http://www.heapg.com/Pages/TechSupport/CscapeSoftware.html

4, Modbus Poll and Slave; handy tools for simulation, | had to use them to help me figure some things out.
This is a full download and will ask you to register every time you connect, and will disconnect after 5min of uses,
simply reconnect. To avoid all this, just register with a purchase.

http://www.modbustools.com/download.asp

1. Determining the IP address of the drive, | chose to start here because | needed to get initial
communication with it, | decided to keep its address and adjust my controller and PC to accommodate.
a. Install and open Power Tools Pro

b. Click File new

C. Expand epsilon EP from the list

d Then select EP-P setup (I have a EP204-P00-ENO00) and press OK
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controls because | need the upper 3 octets the same value. 192.168.1.42. is the Drives ID.
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Setting up Ethernet port on PC
Now that | know my device IP is 192.168.1.42, I'll use PC ID 192.168.001.001

| have 2 LAN cards, connection 2, a 3com device has my static IP address, connection 1, a NETGEAR
evice has a server assigned IP and | don’t want to booger that up.

2
a.
b. From the control panel | selected Network connections
c.
d
d | Clicked on connection 2 to edit its IP.
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h. | assigned the PC an ID Of 192.168.001.001 because my drive was 192.168.001.042. | wanted to keep it
simple at first by just getting communications rolling. First 3 octets are the same value as the others

Internet Protocol (TCPSIP) Properties

General

Y'ou can get P settings assigned automatically if pour network, supports
thiz capability. Othenize, you need to azk paur nebwork, adminiztratar for
the appropriate 1P zettings.

(") Obtain an 1P address autamatically
{(®) Uze the follawing |P address:

IP addreszz: 192 168 . 1 .1
Subnet mazk: 28R 28R AR 0

Default gateway:

(#) Use the follawing DMS server addresses:

Prefered DMS zerver:

Alternate DMS zerver:

[ Q. l[ Cancel ]

3. Setting up the drive

a. To get the Power Tools pro configured, establish a Path as described above,

b. When you see the address for this drive, click OK to trap the path, you should no longer see “change
Path” in the status bar of Power Tools. Now it says 192.168.1.42 #1. if you do not see the address to select, the
PC is not communicating with the Drive, check the wire path.

C. Now go to device and click “reconnect”.

d. Go to device and click upload NVM.
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4, Set up serial communications to configure the OCS Ethernet Using Cscape Software. This is required to
setup the Ethernet card if your planning to program the QX via Ethernet, keep in mind the data watch and debug
and downloads will tax the network, time outs need to be considered when doing this. | stuck with serial as |
wanted to see the network operate, as close to real time as Cscape will not be a common drop on the Ethernet
network.

a. Install the latest Cscape, in my case 8.11.0B.

b. Select Tool options, serial port
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C. My USB serial adapter is using com7, I’'m using our USB600 as | know it works (a lot of them don’t).
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d. Local ID matches the target ID, I'm Using one of the CBL300s plugged in to my adapter on one end and
the other to the QXs MJ1 Serial programming port
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Setting up the QX Ethernet port and to ditch the Serial communication

In Cscape select Controller | I/O configure |

Click on the Config button to the right of the Ethernet module

Click on the tab “module setup” to get to this screen

Since my drive was 192.168.1.42, and my PC is 192.168.1.1, this controller will be 192.168.1.20

. I've chosen R2000, R2002, and 2003 for registers, | need to assign them even if I'm not using them in
ladder at this point.

f. Notice | don’t check the Modbus tcp slave, this device will be the master and will be configured for it
elsewhere. ICMP is already checked and its always a good idea, otherwise nothing is required to be checked
here.

PoooTp O
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6. Determining what | want to read from the drive so | can setup my network master.

a. After uploading the drive parameters described above, | can then see what address | can read from this
drive.

b. In the far left pane expand Axis 1 if not done so already, then Network, and select Modbus RTU/TCP.

C. In the center pane expand status, and select and drag and drop FreeRunTime in the right pane.

d. Now go to Device | Download.

e. Notice that this software suggests 30,003 in my case this could be different depending on many things,
the focus here is how | got my information.

f. 30,003 is the Modbus address | want to read from this device. | chose this because | want Dynamic data

that | can watch. Also this will help me justify the values I'm seeing in the power tools watch window and Cscape
data watch
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Configure the tcp/ip network

In Cscape select Program| Protocol Config

In the Ethernet drop down select Modbus TCP/IP
Then click network

OoTo N

Protocol Config E|

Serial Protocolz

k1 | Mone -

12 | MNaone -

CH1 | Maone -

Ll L Lo

Ethernet

M etwork, | Devices | Scan List |

(] | Cancel |

d. I've set the Status Register up for R100

e. This is 4x 32 bit register, R100/101, R102/103, R104/105, R106/r107

f. Update Interval is chosen based on network traffic, and how often | really need the data from this device,
keep in mind there will be other things communicated on this network, not just 1 Emerson. This device will pull as
fast as allowed, this values sets how long your willing to wait for a “retry”.

g. Reacquire time is the amount of time to wait before jump starting the network after the number of “retry”
has been exceeded, used to allow the slave and master to get itself together after many collisions. If the plug is
pulled for (Update*retry)+1update, R200 is updated with —204=timeout, the R100 will have 2 because update has
been exceeded 2 times

h. Timeout is the amount of time between “retry”. Keep this realistic if it takes more than 1 sec to get a
response, something is locked up.

i. Retry is how many times to send a command again when the “update interval” has been exceeded. This
will contribute to network traffic. If hardwired, | keep 1 in here. If on wireless, 2 or 3 is a good Idea.

j. Keep alive time is how often a heart beat is sent to a slave to keep communications when no reading or
writing is being done. This is determined by how long can a slave handle being ignored, most could care less
otherwise this is a test to find value.

Metwork Confizg (Modbus Tcp/ip Client)

Port Configuration Update Scan

- .
Minimum Port Id |2 lEne=lie

Update Inter:al: 00 mSec
(e i (ot e | e FeacquireT ime: 100 mSec
Eeep Alive Time |50000 = Manual

Trigger: e

1D Select: ESENT

Status
R eaqister: =ZR0100 4w BT
M arme: |F|etr_l.-ls -

Retries: = [O-255]

taster ID 4 Address

Tirneout: 1000 mSec Address: Ii
(] 4 I Cancel
Protocol Help
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k. Power Pro software suggested earlier that this device is ID 192.168.001.042. | named my device and
gave it that IP

l. I've enabled the status and assigned R200

m. This will have R200 as a 16 bit integer and R201 as 16 bit integer

n. | expect the R200 to stay 0 during good communications, and —204

0. If | disconnect the cable. | expect R200 to go to —204 after 600mS+(600mS x 2Retries)

p. It will jump start —204 back to 0 in 100mS as per the Reacquire time.

Device Config §|

Device

Mame: | oy

P Address: 192 . 168 . 1 . 42 Part

Device Options

[ Swap'Words on 32-bit data

[ Target returns 32-bits on single register request

Device Tope:  |Modicon PLC 5-Digit Addressing j

Statuz
[+ Enable

Address: [=p0200 Dw e

Nam33|5tatemersnn42 ﬂ

" Stop on Emor * Retry an Errar

ok | Cancel |
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In the data mapping I've added a target, it was selectable since I've declared it from above.

q.
r. I've selected address 30002 input register
S. This is 30003(FreeRunTime)-1 modbus offset=30002(device Register as viewed from the master)
t. Power tools software suggests this is a 32bit register so | selected a length of 2.
u. I've chosen R8 to display the FreeRunTime value from the device. Keep in mind because I'm bringing
back a 32bit value, R8 and R9 will hold this value as a Dint.
V. For now I'm just reading the drive so | select Polled read command

Data Mapping E|

Target

Device Mame:

Device Reqister:

Length:
Local
Regster: |zR0002
Mame: | j
IJpdate Type
{* Polled Read " Triggered Read
" Polled Readrite " Triggered ‘rite

" Polled Read wiite Init Trigger Reqgister:
0k, | Caricel |
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w. In the Screen editor I've displayed R8 as 32bit Dint
De-select editable and reselect editable to change the max and min values.
y. | added 6 decimials to make the screen jive with Power tools watch window.

x

Mumeric Data Properties

Controller Regizter

Address R eqizter \Width
2-bit -

MName: [FunTimed2 -]
Data Format

Justification Faont:

" Left * Center © Right |53? Forit ﬂ
Drigits: Decimal Pos. Farmat
1o = 5 = |Signeu:| Decimal j
[ Zem Filled Mirc |.2147453648

Engineering rits: ﬂ

Dizplay Properties

Attributes x> Background Color >3
Legend >»> Lirie Color 335 e
Drata Color > -

ok | Canizel |
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z. In the screens I'm displaying R200 the status for the device, this should be 0 if all is well and the LEDs
are flashing with data.

Mumeric Data Properties

Controller Regizter

R eqizter \Width

Address |ERTIEN
16-bit -

Mame: |Statemersond2 j
Data Format

Justification Faont:

O Left ™ Center © Right |53? Forit ﬂ
Drigits: Decimal Pos. Farmat

|5 ::l |E| ::l |Signeu:| D ecimal ﬂ
[ ZeraFilled Mir: |.32768

¥ Ediable [ GER 32767

Engineering rits: ﬂ

Dizplay Properties

Attributes x> Background Color >3
Legend >»> Lirie Color 335 e
Drata Color > -

ok | Canizel |
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aa. I’'m displaying R100 as 32bit dint to show me quality of connection, a 0 tells me all is perfect, any number
suggest something took too long to get through and this counts how many times it took too long.

Mumeric Data Properties

Controller Regizter

R egister ‘Width
Address: |ET=THRIN] g_
2-bit -
M ame: Retrys j
Data Format
Justification Faont:
" Left * Center © Right |53? Forit ﬂ
Drigits: Decimal Pos. Farmat
o = o = | Decimal |
[ Zero Filled Mir: |0

Engineering rits: ﬂ

Dizplay Properties

Attributes x> Background Color >3
Legend >»> Lirie Color 335 e
Drata Color > -

ok | Canizel |
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bb.

CcC.

Also displaying R106 as 32bit dint, this is telling me the number of good transactions.

Mumeric Data Properties

Controller Regizter

Dizplay Properties

Address R eqizter \Width
2-bit -

Mame: |GoadTrans j
Data Format

Justification Faont:

" Left * Center © Right |53? Forit ﬂ
Drigits: Decimal Pos. Farmat

o = o = | Decimal |
[ Zero Filled Mir: |0

Engineering rits: ﬂ

Attributes x> Background Color >3
Legend >»> Lirie Color 335 e
Drata Color > -

Cancel

o]

Cscape Data watch | have

®. Watch - ModTCPemerson.csp(253)

5]

ZR0106 103

OFF
OFF

Frirt

File:
kA ernory | Walue | Tupe | I arne |
EROZ00 u} INT Statermersond 2
ZRO00s u] IMT BusWoltage
ZRO007 117 IMT SegmentDizplay
ZROooos 1241567355  DINT RunTimed2
=RO010 R22Y DIMT ToatalTime
=RO100 u} DIMT Fetrys
ZRO104 u] DIMT CorruptD ata

DT

{200 | DINT o

EOOL
EOOL

Add Running
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8. To see things working,
a. Power Tools
i Go to device | data watch
ii. In the left pane, expand Status
iii. Drag and drop FreeRunTime into the right pane

iv. In the left pane, expand Jog, then Jog.0
V. Drag and Drop #.Vel into the right pane
Match Window
Az Mame Az 1
Az Address 1
Bustoltage 0.0 walts

SegmentDizplay 17
TotalPowerdpTime 5227 hre
FreeRunTime 1246058427 zeconds
Jog .0 el 200 revsdm

Jog MinusActivate  Falze

Jog Pluzdctivate Falze

b. Cscape
i I’'m comparing R8 with this window.
ii. R200 is 0, things are good
iii. R100 thru r104 are 0 showing no issues
iv. R106 has values showing the number of good transaction.
V. R8 Not apparent here, is incrementing, Its 1241 is off from 1246 in the Power tools, the difference is
the time it took me to print the screens and past them in this document.
vi. R12 will update as expected as well as T21 and T22

Summary
Horner APG wrote this document on August 8, 2007. Questions or comments can be directed to the
Tech Support Department by phone at 317-916-4274 or email techsppt@heapg.com.
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