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is not followed. Failure to observe this precaution can result in bodily injury.  
 

Trademarks not belonging to Rockwell Automation are property of their respective companies.

©2005 Rockwell International Corporation



 

Introduction

1.1. About the ControlNet Network Communication Option Board.............0:eee 1-1

1.2 Where to Find Additional Information...cc ccccceceeeeteeeeeeeeteieeeeetnieeeeerenea 1-3

1.3 Getting Assistance from Reliance Electric... cecccceccceeeeeeeetieeeeeetnneeeeeees 1-3

Installation

2.1 Installing the ControlNet Option Board in 1 to 5HP @ 460VAC Drives............ 2-4

2.2 Installing the ControlNet Option Board in 7.5 to 1OHP @ 460VAC Drives....... 2-8

2.3 Installing the ControlNet Option Board in 1 to 20HP @ 230VAC Drives........ 2-12

2.4 Installing the ControlNet Option Board in 30 to 10OHP @ 230VAC and
75 to 200 HP@ 460VAC DIive..........cccceeeeeeeeeeeeeeeeeeeeeeceeeeseeaeeeeseenaeeeseeeaees 2-16

2.5 Installing the ControlNet Option Board in 15 to 25 HP and 25 to 6GOHP @
AGBOVAC DIVES...eect eeecee eee eeeenee eee teenneeeeeeenneeeeeeedieeeeeeeiceeeeseenineeeeeeas 2-21

2.6 Installing the ControlNet Option Board in 50 to 100 HP and 100 to 150 HP @
AGBOVAC DIVES...eect eeecee eee eeeenee eee teenneeeeeeenneeeeeeedieeeeeeeiceeeeseenineeeeeeas 2-26

2.7 Installing the ControlNet Option Board in 200 to 400HP @ 460VAC Drives.. 2-31

2.8 Installing the ControlNet Option Board in 2 to 43 Amp GV3000/SE
Bookshelf Drives .........ccccecceeeceeceeeeeceeeeeeeeeceeeeeeeeeeeeeceeeaaeeeseeecaeeeeseenineeeseeenanees 2-34

2.9 Connecting the GV3000/SE Drive to a ControlNet Network.............c0ccccee 2-41

2.10 Connecting a Programming Device to the Option Board’s Network

ACCESS Port 0000... eccceecteeeee eee ettee terrier erent tees erie eeeeeernieeeeeetiieeeeeesiiineesenenaes 2-42

Setting Up the GV3000/SE Drive
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Setting the Control Type (P.048) .........ceeeeesececeeeeeeeseeeeereeeseeeaeeeseentaneeteeenneees 3-1

Setting the Node Number (P.060)..00........ cc ccececceeeeeereeeeeeeeeeeeeeeeeeeseeeeneeeeenaneees 3-2

Setting the Control Source (P.000) 00.0... eeecceceeeeeeeeeeeeereeeeeeneeeeeseeetneeeeeenaeees 3-2

Setting the Run/Program Response (P.061) ............:cccceseeceeeeeeeeseeeeeeeeeeeenaeeees 3-3

Setting the Communication Loss Response (P.062)..........:eeeecceeeseteeeeeeneees 3-4
Setting the Network Output Register Sources P.O66 to P.069)..........ee 3-6
Option Port: Type and Version (P.065) ..............cccecceeeceescecceeeeeeeeeeetetessentaneees 3-7

Network Reference Source (P.063) and Network Trim Reference

SOUrCE (P.O64) ooo eccceeeceeeeee eee eeeeeeeeeeeeeeeeeeeeeeaeeeeeeeaaeeeseeeaeeeeseeecaneeeeeenneegs 3-7

Programmingthe Drive

 

4.1. About ControlNet Network COMMUNICATION «000...cee tee ee eetteteeeettteeeeeeenaees 4-1

4.2 Configuring Drive Reference and Feedback Data as Scheduled Transfers.... 4-1

4.2.1 Configuring Scheduled Data Transfers ............ccececeeeeeteeeeeeetteeeeeeenes 4-2

4.2.2 Programming Scheduled Drive Reference Data .............00ee 4-3
4.2.3 Using Scheduled Drive Feedback Datta... ccceeeeeeetteeeeeeenees 4-4

4.3 Using Unscheduled Transfers .............ccccceeeceeeeeeeeene eee eeecneeeeeeeecneeeeesenieeeeeenaas 4-7
4.3.1 Programming the MSG Instruction in a PLO-5oeeeeeetreeeeenees 4-7

4.3.2 About MSG Instruction TiIMing ..0....... cc cece eee eeeeeeeeentteeeeeetnneeeeeenaees 4-8

4.3.3 About the Files You Can ACCESS..........::cccccieeeeesereeeeeettieeeeeeenineeeeennaees 4-8

Contents |



4.3.4 Using the Drive Parameters Data (N10:X).....0..ccecceeeeeeettteeeeetteeeeeenees 4-9

4.3.5 Using the Drive Display Data (N11:X) 0.eee ceeeeeeeeeenteteeeeenteeeeeeenaas 4-9

4.3.6 Using the Drive Reference and Feedback Data (N12:X).......ee4-10
4.3.7 Using the Write Status File (N20:X) to Troubleshoot a Drive

Parameter Write COMMANG ............ cc cccceeeeeeeeeeeteeeeteeeeeeeeteenateeseeenanees4-10

Configuring ControlLogix Applications

Configuring SLC500 Applications
6.1 Required Software and Equipment .........0....cccecccceceteeeeeeetneeeeeeetteeeeeenieeeeeeenaas 6-1

6.2 Network Configuration............ceceeeecneeeeeeeiieeeeeeiieeeeeesieeeeeeeieeeeeeenea 6-1

6.3 1747-KFC15 Set Up...eerr ee ent reer rites er niieeeeeesiaeeeeeeenineeeeeenaas 6-2
6.4 Scheduled Messaging (I/O)............:::cececceceescececeeceeeeeeeeceeeeeeeeesseeeseeeetnueeesseeeens 6-5

6.5 Unscheduled Messaging.............cccccccceeeeeeeeecieeeeeenneeeeesiieeeeeesieteseeenieeeeesiaes 6-6

6.6 SLC500 Support...eee cee ner eee eee eee eieeeeesnieeeeeeeieeeseesiineeeesenaas 6-7

Register Map

Troubleshooting
8.1 Diagnostic LEDS...cect ne eerie ee ee rtieee eer tnneeeeeesiieteseeeiieeeeeeenaas 8-1

8.2 Communication Error Codes... ccccccceecceeeeeeeeeeesesueeseseeaueeeeeeeeesaaeennags 8-2

 

GV3000/SE AC Drive ConiroiNet Network Communication Option Board



Figure 1.1 — ControlNet Network Communication Option Board .............cere 1-2

 

Figure 2.1 — DC Bus Voltage Terminals (1 to 5HP @ 460 VAC) ........eee 2-5

Figure 2.2 — 1 to 5HP @ 460VAC GV3000/SE Drive 00...eee teeter eeeeeee 2-6

Figure 2.3 — DC Bus Voltage Terminals (7.5 to 1OHP) ...........eeeceeceeeeeeeeeeeeeenteeeeeenes 2-9

Figure 2.4 — 7.5 to 1OHP @ 460VAC GV3000/SEDrive 0...eeeeee eeeeeeees 2-10

Figure 2.5 — DC Bus Voltage Terminals (1 to 20HP @ 230VAC)........0.cee 2-13

Figure 2.6 — 1 to 2OHP @ 230 VAC GV3000/SEDrive...eeeeeeeneeeeeeeeees 2-14

Figure 2.7 — DC Bus Voltage Terminals (30 to 1OOHP @ 230VAC and 75 to 200

HP @ 460VAC Drives) .00...eeeeecerreeeeeeteeeeeeeenteeeeeeenneeeeesentaeeeeeeeaes 2-17

Figure 2.8 — Location of Terminal Cover and Regulator Board Coverin 75

to 200 HP (460 VAC) and 30 to 100 HP (230 VAC)Drives............... 2-18

Figure 2.9 — Regulator Board’s Connections to Option Board, Keypad,

and Base Board ........c.ccccccccceceseereeeeeieeeeeeeinieeeeeeenieeeeeesicieeeesenineeeeenas 2-19

Figure 2.10 — DC Bus Voltage Terminals (15 to 25 HP @ 460VAC).......ee 2-22

Figure 2.11 — DC Bus Voltage Terminals (25 to 60 HP @ 460VAC)........ee 2-23

Figure 2.12 — GV3000/SE Drive (15 to 25 and 25 to 60 HP @ 460VAC).............. 2-24

Figure 2.13 — 50 to 100 HP Drive Components and Locations.............eee 2-27

Figure 2.14 — 100 to 150 HP Drive Components and Locations...........0. 2-29

Figure 2.15 — GV3000/SE Drive (200 to 400 HP)......0......ccceccceeeecceeeeeeeeeeeeeeesteetenees 2-32

Figure 2.16 — 2 to 15 Amp GV3000/SE Bookshelf Drives .......0..ceects 2-36

Figure 2.17 — 24 to 30 Amp GV3000/SE Bookshelf Drives ........... cc ceeeeeeeeeeeees 2-37

Figure 2.18 — 43 Amp GV3000/SE Bookshelf Drives ......0.cece eeeeeeeseeteeeeenees 2-38

Figure 2.19 — 24 to 30 Amp GV3000/SE Bookshelf Drive (Cover

and Front Panel REMoved).............:cceeeeeceeeeeeeeeeeseeeeeeeeeeeeeaneeseeeenanees 2-39

Figure 2.20 — Installing the ControlNet Option Board .........0...ccccceceeeeereeeeeeteeeeeees 2-40

Figure 2.21 — Connecting a GV3000/SE Drive to the ControlNet Network............. 2-42

Figure 3.1 — Signal Selection for Network Output Registers ............::ceeceeeceeeeeeees 3-7

Figure 4.1 — An Example of a MSG Instruction in a PLO-5 o.oo... eeeeeeeeetteeeeeeeee 4-7

Figure 4.2 — Drive Information Map..........0..ceeee tener test tee eer aaeeeeee tetas enenees 4-9

Figure 5.1 — RSLogix 5000: I/O Configuration Selection ............:.c:ccceeeseerteteteeeeees 5-1

Figure 5.2 — RSLogix 5000: New Module Selection ..........00.ceeeee 5-2

Figure 5.3 — Select Module Type: 1756-CNB/B Selection...............::ccccececeeeeeeeeeees 5-2

Figure 5.4 — Module Properties: Name Selection .............0eeeeee eee teeeeeeeees 5-3

Figure 5.5 — Module Properties: Controller-to-Module Behavior Screen................5 5-3

Figure 5.6 — Module Properties: Identification/Status Screen.............:::c:cceeee 5-4

Figure 5.7 — Module Properties: Informational Screen. ................ceeeeects 5-4

Figure 5.8 — RSLogix 5000: I/O Configuration Folder...............::::ccccecceeseeeteeteeeenees 5-5

Figure 5.9 — RSLogix 5000: New Module Selection Screen.........0..ee 5-5

Figure 5.10 — Select Drive Type: GV3000 .......0.cecceeececeeeeeeeeeetnteeeeeettieeeeeetnieeeeerenea 5-6

Figure 5.11 — Module Properties: Name Selection ..........0....eeeeeetree eeeeee 5-6

Figure 5.12 — Module Properties: RPI Selections...ceeeeeree rete 5-7

Figure 5.13 — Module Properties: Cnet_Bridge .............cceccccceeecceeeeeeeteeeeeeenteeeeerenea 5-7

Figure 5.14 — RSLogix: Configure Additional Nodes Screen.........0...:ccceeceeeeeeeeeees 5-8

Figure 5.15 — RSLogix 5000: Module-Defined Screen .....0.....0.ceeeeeres 5-8

Figure 5.16 — Downloadto the Controller Dialog Box......0.......eeeeeeeee 5-9

Contents ll



Figure 5.17 — RSLogix: Attention SyMbol .00....ee cece eeeeneeeeeeeeneeeeeseeeneeeeeeenanees 5-9

Figure 5.18 — RSNetWorx for ControlNet Screen .........eecteee5-10

Figure 6.1 — Network Configuration: Connection Properties ...............cceeeeeeeeeeees 6-2

Figure 6.2 — Channel Configuration: Chan O-SyStem .........cceccceeeeeereeeeeetteeeteneees 6-3

Figure 6.3 — Controller Properties: Controller Communications...............ee 6-4

Figure 6.4 — 1747-KFC15 SetUp...een ere tener ater teee etree tnaeeneas 6-4

Figure 6.5 — Scheduled Messaging Example 1€.............:c:ccceeesereeeeeeeeeeeeeeeneeeeeeeenanees 6-5

Figure 6.6 — Scheduled Messaging Example 1D..............c:cceeesseeeeeeeeceeeeeeeeeeeeeeeenanees 6-6

Figure 6.7 — Unscheduled Messaging Setup SCree@n........... ec eeeeceeeeeeeeeeeeteeeeeennees 6-6

Figure 6.8 — Unscheduled Messaging Example..............::cceeeseeceeeesereeeseeeereeseeenneees 6-7

 

GV3000/SE AC Drive ConiroiNet Network Communication Option Board



Table 2.1 — Locating the Appropriate Installation Procedure...........0...:::::cceceeeeeee 2-1

 

Table 2.2 — Model Numbersfor 1 to 5HP @ 460VAC DriveS.....0......ceceeseetteeeeeesees 2-4
Table 2.3 — Model Numbers for 1 to 20HP @230VAC Drives..........ceceeeeeteeeeeee 2-12
Table 2.4 — Model Numbers for 30 to 100HP @ 230VAC and

75 to 200 HP@460VAC DIVES 000.0... ececcceeeeeeeeteeeeeeeenteeeeeeenteeeeeeenaes 2-16

Table 2.5 — Model Numbers for 15 to GOHP @460VAC Drives.........0eee 2-21
Table 2.6 — Model Numbersfor 2 to 15 Amp and 24 to 43 Amp Drives................ 2-34
Table 4.1 — Network Update Time Component. ............ccccceeeeeeeeeeeeeeeeeeeeeestneeeeeeeneas 4-1
Table 4.2 — ControlNet Scheduled Traffic Configuration Information ..............: 4-2
Table 4.3 — Scheduled Drive Reference Data ..........0..ccceeeeesereeeeeeeeneeeeeeenteeeeeenaas 4-3
Table 4.4 — Scheduled Drive Feedback Datta .......... cee cccceeeeeeteeeeeeeeeneeeeeeenteeeeeeeaas 4-5
Table 4.5 — Signals That Can Be Displayed in Words 2 - 5.0.2... ceceeseeteeeeeenees 4-6
Table 4.6 — MSG Configuration Information ...0......ec ecceeeeeeeeeeeeeettieeeeeeetineeeennaees 4-8
Table 6.1 — Required Software and Equipment.......0......ccccceecccteeeeeesetereeeesteeeeeeenaees 6-1
Table 7.1 — File N10:X (Drive Read/Write Parameters).............::::cccccssceeeseeeeeseeeees 7-1

Table 7.2 — File N11:X (Drive Display Data (Read Only)) 00.0.0... eee eeeeeeeeenteeeeenees 7-6

Table 7.3 — File N12:X (Drive Reference and Feedback Data)...............eeeeee 7-7
Table 8.1 — Health LED 00.00...eee reer re ee ieee ee eenieeeeeeeiieeeeeeicieeeeeesiineeeeeenaas 8-1

Table 8.2 — Communications LEDS.....0.......cceeeeeereeeeteneeeeeeetneeeeeenneeeeeeeneeeeeennaees 8-2

Table 8.3 — Communication Error Codes ..........cccceceeeccereeeeeeneeeeeeennreeeeesnireeeeeeneas 8-2

Contents Vv



 

Vi GV3000/SE AC Drive ConiroiNet Network Communication Option Board



 

Introduction

This manual describes the GV3000/SE™ ControlNet™ Network Communication
Option Board (M/N 2CN3000). This board lets you operate and monitor a GV3000/SE
drive over the ControlNet network.

For normal operation, the GV3000/SE drive can be completely controlled using the
Network Option board. The only connections you need are a network interface
connection, hardwired emergency stop, and three-phase input and output power
wiring. Start, stop, reset, fault codes, and complete control can be done over the
ControlNet network.

1.1 About the ControlNet Network Communication

Option Board

The ControlNet Network Communication Option Board makes the GV3000/SEdrive a
node on the ControlNet network.It is a printed circuit board assembly that mounts

inside a GV3000/SEdrive and connectsto the drive’s Regulator board using a ribbon
cable. The Network Option board is powered from the standard drive power supply.

The Network Option board is equipped with flash memory that lets you easily update
the board with the latest firmware revisions without having to remove the board from
the drive. An RS-232Cserial port lets you connect a serial programming device to the
Network Option board for updating the board’s flash memory.

The Network Option board connects to the ControlNet network using two BNC
connectors that provide for redundant communication. You can connect a
programming device for accessing nodes using the Network AccessPort, whichis an
RJ-45 connector.

Three LEDsprovide information to you about the board. Refer to chapter 8 for
descriptions of how the LEDsfunction.

See figure 1.1 for the locations of the connectors and LEDs.
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 Figure 1.1 — ControlNet Network Communication Option Board
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1.2 Where to Find Additional Information

You must be familiar with all the instruction manuals that describe your system
configuration. These manuals can include:

* GV3000/SE AC General Purpose (Volts/Hertz) and Vector Duty Drive Software
Start-Up and Reference Manual (D2-3359)

* GV3000/SE AC Drive Hardware Reference, Installation, and Troubleshooting

(D2-3360)

* GV3000/SE AC General Purpose (Volts/Hertz) and Vector Duty Bookshelf Drive
Software Start-Up and Reference Manual (D2-3426)

® GV3000/SE AC Bookshelf Drive Hardware Reference,Installation, and

Troubleshooting (D2-3427)

* ControlNet Network System Overview (1786-2.9)

* ControlNet Cable System ComponentList (AG-2.2)

* ControlNet Cable Planning and Installation Manual (1786-6.2.1)

* ControlNet Coax Tap Installation Manual (1786-5.7)

* ControlNet Network Access Cable Installation Instructions (1786-2.6)

* ControlNet RepeaterInstallation Instructions (1786-5.8)

You can obtain the ControlNet manuals listed above from The Automation Bookstore
at http:/Awww.theautomationbookstore.com.

1.3 Getting Assistance from Reliance Electric

If you have any questions or problems with the products describedin this instruction

manual, contact your local Reliance Electric sales office.

For technical assistance, call 1-864-284-5444. Before calling, please review the
troubleshooting section of this manual and check the standard drives website for
additional information. When youcall this number, you will be asked for the drive
model numberandthis instruction manual number. Also, please have your product
version numberready.
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Contact Relianceif the drive installation must be in compliance with the European

Installation

Community Electromagnetic Compatibility Standards.

The ControlNet option board installation procedure differs depending on the drive
type. Use table 2.1 to locate the appropriate procedure for your drive.

Table 2.1 — Locating the Appropriate Installation Procedure

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Rating GV3000/SE Model Number Use the Procedurein Section...

1 HP 1V21xx 2.3

1V24xx

1 HP 1V41xx 2.1

1V44xx

2 HP 2V21xx 2.3

2V24xx

2 HP 2V41xx 2.1
2V44xx

3 HP 38V21xx 2.3

3V24xx

3 HP 3V41xx 2.1
3V44xx

5 HP 5V21xx 2.3

5V24xx

5 HP 5V41xx 2.1
5V44xx

7.5 HP 7V21XxXX 2.3

7V22XX

7.5 HP 7V41xx 2.2

7V42xx

10 HP 10V21xx 2.3

10V22xx

10 HP 10V41xx 2.2

10V42xx

15 HP 15V21xx 2.3

15V22xx
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Table 2.1 — Locating the Appropriate Installation Procedure

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Rating GV3000/SE Model Number Use the Procedurein Section ...

15 HP 15V41xx 2.5

15V42xx

20 HP 20V21xx 2.3

20V22xx

20 HP 20V41xx 25

20V42xx

25 HP 25G41xx 2.5

25G42xx

25V41xx

25V42xx

30 HP 30V20xx 2.4

30 HP 30V41xx 25

30V42xx

40 HP 40V20xx 2.4

40 HP 40V41xx 25

40V42xx

50 HP 50R41xx 2.6

50 HP 50T41xx 2.6

50 HP 50V20xx 2.4

50 HP 50V41xx 2.5

50V42xx

60 HP 60G41xx 2.5

60G42xx

60 HP 60V20xx 2.4

75 HP 75R41xx 2.6

75 HP 75T41xx 2.6

75 HP 75V20xx 2.4

75 HP 75V40xx 2.4

100 HP 100V20xx 2.4

100 HP 100V40xx 2.4

125 HP 125R41xx 2.6

125 HP 125V40xx 2.4

150 HP 150V40xx 2.4

200 HP 200V40xx 2.4   
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Table 2.1 — Locating the Appropriate Installation Procedure

 

Rating GV3000/SE Model Number Use the Procedurein Section...
 

200 HP 200V41 xx 27
 

250 HP 250V41 xx 27
 

300 HP 300V41 xx 27
 

350 HP 350V41 xx 27
 

400 HP 400V41 xx 27
 

2 to 15 Amp 31ER40xx

31ET40xx

38ER40xx

S8ET40xx

55ER40xx

55ET40xx

85ER40xx

85ET40xx

126ER40xx

126ET40xx

150ER40xx

150ET40xx

2.8

 

24 to 30 Amp 240ER40xx

240ET40xx

S00ER40xx

SOO0ET40xx

2.8

  43 Amp  430ER40xx

430ET40xx  2.8  
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2.1 Installing the ControlNet Option Board in
1 to 5HP @ 460VACDrives

 

 

ATTENTION:Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved

should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION:The driveis at line voltage when connected to incoming
AC power. Disconnect, lock out, and tag all incoming powerto the drive
before performing the following procedure. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION:DC bus capacitors retain hazardousvoltagesafter input
powerhas been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeterto ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)

sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.
 

Use this procedureto install the ControlNet option board in the driveslisted in

Table 2.2 — Model Numbers for 1 to 5HP @ 460VAC Drives

 

 

 

1V41xx 3V41xx

1V44xx 3V44xx

2V41xx 5V41xx

2V44xx 5V44xx  
If the drive is panel-mounted, this procedure will be easier to perform if the drive is
removed from the panel.

Unless otherwise indicated, keep all hardware that is removed. You will needit for
reassembly. This includes screws, lock washers,andrivets.

Important: Read and understand the warning labels on the outside of the drive
before proceeding.
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Step 1.

Step 2.

Step 3.

Shut Downthe Drive

Step 1.1 Disconnect, lock out, and tag all incoming powerto the drive.

Step 1.2 Wait five minutes for the DC bus capacitors to discharge.

Step 1.3. Remove the coverby loosening the four cover screws.

Important: Read and understand the warning labels on the inside of the drive before
proceeding.

Verify that the DC Bus Capacitors are Discharged

Step 2.1 Use a voltmeterto verify that there is no voltage at the drive’s AC input

powerterminals (R/L1, S/L2, T/L3).

Step 2.2 Ensure that the DC bus capacitors are discharged. To check

DC bus potential:

a. Stand on a non-conductive surface and wearinsulated gloves.

b. Use a voltmeter to measure the DC bus potential at the DC bus power

terminals as shownin figure 2.1.

 

 

B ||| BD || fl BD | @ @
                                

   
+ — + —

R/L1 S/L2 T/L3 10V. 10 COM U/T1 =—-V/T2 W/T3

AC Power DC Bus Motor Leads

Input Leads Volts  
Figure 2.1 — DC Bus Voltage Terminals (1 to 5HP @ 460 VAC)

Remove the Keypad Bracket from the Drive

Step 3.1 Record connections to the Regulator board terminalstrip if they must be

disconnected to remove the keypad bracket.

Step 3.2 Use a magnetic screwdriver to removethe three M4 x 10 screwsthatfasten

the bottom of the keypad support bracketto the drive heat sink.

Important: The keypad support bracket is connected to the drive by wiring. Do notlift
the bracket completely out of the drive to prevent damageto wiring.

Step 3.3 Spread the retaining clips on the 26-conductor Regulator board ribbon

cable connector to disconnectit from the Current Feedback board. The

Current Feedback board is located on the right below the keypad.

Step 3.4 Move the keypad support bracket aside.

Step 3.5 Pinch the retaining clip that is through the center of the Current Feedback
board and carefully pull out the Current Feedback board.

Step 3.6 Unplug the internal fan assembly power connector (CONN7)from the drive.
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Step 4. Install the ControlINet Option Board in the Keypad Bracket

Referto figure 2.2 for componentlocations.

 

Top View
ControlNet Option

 

 

       

 

 Regulator Board Current Feedback
Board

1

   
Front View Side View 
 

Figure 2.2 — 1 to SHP @ 460VAC GV3000/SE Drive

Step 4.1 Remove the ControlNet option board from its anti-static wrapper.

Step 4.2 Align the key on the connector of the ControlNet option board ribbon cable
with the key on the Regulator board connector. Press the ribbon cable
connectorin until it locks into position.

Step 4.3 Route the 26-conductorribbon cable for the Current Feedback board outof
the side of the keypad bracket.

Step 4.4 Align the ControlNet option board on the four mounting tabs on the keypad
bracket. Makesurethat the ribbon cable is not pinched between the keypad

bracket and the ControlNet option board.

Step 4.5 Fasten the right side of the ControlNet option board to the keypad bracket.

Use the two metal M3 screws and lock washers for grounding.

Important: You must use the lock washers to properly ground the option board.
Improper grounding of the option board can result in erratic operation of
the drive.
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Step 4.6 Fasten the left side of the ControlNet option board to the keypad bracket

using the two plastic rivets.

Step 5. Reinstall the Keypad Bracket in the Drive

Step 5.1 Reconnectthe internal fan assembly power connector (CONN7)to the

drive. Align the key on the connectorwith the slot in the receptacle. Press

the connectorinto position.

 

ATTENTION: Properalignmentof the Current Feedback board is critical.
Verify that the connector pins on the Current Feedback board are
correctly aligned with their corresponding connectors onthe drive. Failure
to observe this precaution can result in bodily injury.   
 

Step 5.2 Reinstall the Current Feedback board. Carefully align the two sets of

connector pins on the Current Feedback board with their matching
connectors on the drive. Gently press the board into place. The board

should go in easily. If you feel resistance, a pin might be bent or misaligned.
Recheck alignment andretry installation.

Step 5.3 Inspect the Current Feedback board connector thoroughly for bent or
misaligned pins.

Step 5.4 Align the keypad support bracket with the mounting holesin the drive heat

sink. Fasten the bracket with the three M4 x 10 screws removed earlier.

Step 5.5 Align the Regulator board’s 26-conductor ribbon cable connector with the

Current Feedback board connector. Pressit in until it locks into position.

Step 5.6 Route the Network Drop Cable through the left-most opening at the bottom

of the drive.

Step 5.7 Connect the brown wire to terminal 1 of the 2-connector terminalstrip.

Connect the white wire to terminal 2.

Step 5.8 Reconnect any wiring that was removed from the Regulator board.

Step 5.9 NEMA 4X/12 drives only: Before installing the cover, check that the gaskets

on the coverare flat and within the gasket channels.

Step 5.10 Reinstall the cover. Align all cover screwsinto the heat sink before

tightening any of them.

To maintain the integrity of NEMA 4X/12 drives, sequentially tighten the

cover screws to ensure even compression of the gaskets. Do not exceed

2.2 Nm (20in-lb) of torque on these screws.

This completes the hardwareinstallation of the ControlNet option board. Do not
remove the lockout and tag until you have completed section 2.9, which provides
instruction on connecting to the ControlNet network.
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2.2

Step 1.

Installing the ControlNet Option Board in
7.5 to 10OHP @ 460VAC Drives

 

ATTENTION:Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved

should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION:The driveis at line voltage when connected to incoming
AC power. Disconnect, lock out, and tag all incoming powerto the drive
before performing the following procedure. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION:DC bus capacitors retain hazardousvoltagesafter input
powerhas been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeterto ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)

sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.   

Usethis procedureto install the ControlNet option board in drives with model numbers
7V41xx, 7V42xx, 10V41xx, or 10V42xx.

If the drive is panel-mounted, this procedure will be easier to perform if the drive is
removed from the panel.

Unless otherwise indicated, keep all hardware that is removed. You will needit for
reassembly. This includes screws, lock washers,andrivets.

Important: Read and understand the warning labels on the outside of the drive
before proceeding.

Shut Downthe Drive

Step 1.1 Disconnect, lock out, and tag all incoming powerto the drive.

Step 1.2 Wait five minutes for the DC bus capacitors to discharge.

Step 1.3. Remove the coverby loosening the four cover screws.

Important: Read and understand the warning labels on the inside of the drive before
proceeding.
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Step 2. Verify that the DC Bus Capacitors are Discharged

Step 2.1 Use a voltmeterto verify that there is no voltage at the drive’s AC input

powerterminals (R/L1, S/L2, T/L3).

Step 2.2 Ensure that the DC bus capacitors are discharged. To check

DC bus potential:

a. Stand on a non-conductive surface and wearinsulated gloves.

b. Use a voltmeter to measure the DC bus potential at the DC bus power

terminals shownin figure 2.3.
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Input Leads Volts  
 

Figure 2.3 — DC BusVoltage Terminals (7.5 to 10 HP)

Step 3. Remove the Keypad Bracket from the Drive

Step 3.1 Record connections to the Regulator board terminalstrip if they must be

disconnected to remove the keypad bracket.

Step 3.2 Loosen the thumb screw ontheleft side of the keypad bracket. Hold the
bracket on the left andlift the bracket up and to the left to separate it from

the keypad supportbracket.

Important: The bracket is connected to the drive by wiring. Do not attemptto lift the
bracket out completely as this can damage orpull out wiring. Tie up or
support the bracket to prevent damageto the wiring.

Step 3.3 Spread the retaining clips on the 26-conductor Regulator board ribbon

cable connector to disconnectit from the Current Feedback board. The

Current Feedback board is located on the right below the keypad.
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Step 4. Install the ControlNet Option Board in the Keypad Bracket

Referto figure 2.4 for componentlocations.

 

 

Top View
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Side View
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Step 4.1

Step 4.2

Step 4.3

Step 4.4

Step 4.5

Figure 2.4 — 7.5 to 1OHP @ 460VAC GV3000/SEDrive

Remove the ControlNet option board from its anti-static wrapper.

Align the key on the connector of the ControlNet option board ribbon cable
with the key on the Regulator board connector. Press the ribbon cable
connectorin until it locks into position.

Route the 26-conductorribbon cable for the Current Feedback board outof

the side of the keypad bracket.

Align the ControlNet option board on the four mounting tabs on the keypad

bracket. Makesurethat the ribbon cable is not pinched between the keypad

bracket and the ControlNet option board.

Fasten the right side of the ControlNet option board to the keypad bracket.
Use the two metal M3 screws and lock washers for grounding.

Important: You must use the lock washers to properly ground the option board.
Improper grounding of the option board can result in erratic operation of
the drive.
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Step 5.

Step 4.6

Step 4.7

Step 4.8

Fasten the left side of the ControlNet option board to the keypad bracket
using the two plastic rivets.

Reconnect the keypad bracket to the keypad support bracketby inserting
the mounting tabs into the slots in the support bracket and tightening the

thumb screw.

Align the Regulator board’s 26-conductor ribbon cable connectorwith the

Current Feedback board connector. Pressit in until it locks into position.

Reinstall the Keypad Support Bracketin the Drive

Step 5.1

Step 5.2

Step 5.3

Step 5.4

Step 5.5

Route the Network Drop Cable throughthe left-most opening at the bottom

of the drive.

Connect the brown wire to terminal 1 of the 2-connector terminal strip.

Connect the white wire to terminal 2.

Reconnect any wiring that was removed from the Regulator board.

NEMA 4X/12 drives only: Before installing the cover, check that the gaskets
on the coverare flat and within the gasket channels.

Reinstall the cover. Align all cover screws into the heat sink before

tightening any of them.

To maintain the integrity of NEMA 4X/12 drives, sequentially tighten the

cover screws to ensure even compression of the gaskets. Do not exceed

2.2 Nm (20in-lb) of torque on these screws.

This completes the hardwareinstallation of the ControlNet option board. Do not
remove the lockout and tag until you have completed section 2.9, which provides
instruction on connecting to the ControlNet network.

 

Installation



2.3 Installing the ControlNet Option Board in
1 to 20HP @ 230VAC Drives

 

 

ATTENTION:Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved

should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION:The driveis at line voltage when connected to incoming
AC power. Disconnect, lock out, and tag all incoming powerto the drive
before performing the following procedure. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION:DC bus capacitors retain hazardousvoltagesafter input
powerhas been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeterto ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)

sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.
 

Use this procedureto install the ControlNet option board in the driveslisted in

Table 2.3 — Model Numbersfor 1 to 20HP @230VAC Drives

 

 

 

  

1V21xx 7V21XxXX

1V24xx 7V22XX

2V21xx 10V21xx

2V24xx 10V22xx

3V21xx 15V21xx

3V24xx 15V22xx

5V21xx 20V21xx

5V24xx 20V22xx  
If the drive is panel-mounted, this procedure will be easier to perform if the drive is

 

 
removed from the panel.

Unless otherwise indicated, keep all hardware that is removed. You will needit for
reassembly. This includes screws, lock washers,andrivets.

Important: Read and understand the warning labels on the outside of the drive
before proceeding.
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Step 1. Shut Downthe Drive

Step 1.1 Disconnect, lock out, and tag all incoming powerto the drive.

Step 1.2 Wait five minutes for the DC bus capacitors to discharge.

Step 1.3. Remove the coverby loosening the four cover screws.

Important: Read and understand the warning labels on the inside of the drive before
proceeding.

Step 2. Verify that the DC Bus Capacitors are Discharged

Step 2.1 Use a voltmeterto verify that there is no voltage at the drive’s AC input

powerterminals (R/L1, S/L2, T/L3).

Step 2.2 Ensure that the DC bus capacitors are discharged. To check

DC bus potential:

a. Stand on a non-conductive surface and wearinsulated gloves.

b. Use a voltmeter to measure the DC bus potential at the DC bus power

terminals shownin figure 2.5.
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R/L1 S/L2 T/L3 10V. 10 COM U/T1 =—-V/T2 W/T3

AC Power DC Bus Motor Leads

Input Leads Volts  
 

Figure 2.5 — DC Bus Voltage Terminals (1 to 2OHP @ 230VAC)

Step 3. Remove the Keypad Bracket from the Drive

Step 3.1 Record connections to the Regulator board terminalstrip if they must be

disconnected to remove the keypad bracket.

Step 3.2 Use a magnetic screwdriver to remove the M4 x 10 screwsthat fasten the

bottom of the keypad support bracket to the drive heat sink.

Step 3.3 Spread the retaining clips on the Regulator board ribbon cable (on the right

side) to disconnectit from the Base Board.

Step 3.4 Remove the keypad bracket. Place it with the keypad down ona flat

surface. If you cannotlay it flat, tie it up to prevent damageto wiring.
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Step 4. Install the ControlNet Option Board in the Key

Referto figure 2.6 for componentlocations.

pad Bracket

Step 4.1. Remove the ControlNet option board from its anti-static wrapper.

Step 4.2 Align the key on the connector of the ControlNet option board ribbon cable
with the key on the Regulator board connector. Press the ribbon cable
connectorin until it locks into position.

Step 4.3 Route the other ribbon cable out of the

Step 4.4 Align the ControlNet option board on th

side of the keypad bracket.

e four mounting tabs on the keypad

bracket. Makesurethat the ribbon cable is not pinched between the keypad

bracket and the ControlNet option board.

Step 4.5 Fasten the right side of the ControlNet option board to the keypad bracket.

Use the two metal M3 screws and lock

Important: You must use the lock washers to properly ground the option board.
Improper grounding of the option board can result in erratic operation of
the drive.

Step 4.6 Fasten the left side of the ControlNet option board to the keypad bracket

using the two plastic rivets.

washers for grounding.
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Figure 2.6 — 1 to 20HP @ 230 VAC GV3000/SE Drive
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Step 5. Reinstall the Keypad Bracket in the Drive

Step 5.1

Step 5.2

Step 5.3

Step 5.4

Step 5.5

Step 5.6

Step 5.7

Place the keypad support bracket back into position. Use a magnetic

screwdriverto fasten it to the heatsink with the screws removedearlier.

Realign the 26-conductor ribbon cable connector with the connector inside
the slot in the keypad support bracket. Carefully press the ribbon cable
connectorin until the retaining clips lock into place.

Route the Network Drop Cable throughthe left-most opening at the bottom

of the drive.

Connect the brown wire to terminal 1 of the 2-connector terminal strip.

Connect the white wire to terminal 2.

Reconnect any wiring that was removed from the Regulator board.

NEMA 4X/12 drives only: Before installing the cover, check that the gaskets
on the coverare flat and within the gasket channels.

Reinstall the cover. Align all cover screws into the heat sink before

tightening any of them.

To maintain the integrity of NEMA 4X/12 drives, sequentially tighten the

cover screws to ensure even compression of the gaskets. Do not exceed

2.2 Nm (20in-lb) of torque on these screws.

This completes the hardwareinstallation of the ControlNet option board. Do not
remove the lockout and tag until you have completed section 2.9, which provides
instruction on connecting to the ControlNet network.
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2.4 Installing the ControlNet Option Board in
30 to 100HP @ 230VAC and 75 to 200 HP@460VAC
Drives

 

 

ATTENTION:Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved

should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION:The driveis at line voltage when connected to incoming
AC power. Disconnect, lock out, and tag all incoming powerto the drive
before performing the following procedure. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION:DC bus capacitors retain hazardousvoltagesafter input
powerhas been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeterto ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)

sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.
 

Use this procedureto install the ControlNet option board in the driveslisted in
table 2.4.

Table 2.4 — Model Numbersfor 30 to 100 HP @ 230VAC and 75 to 200 HP@460VAC Drives

 

 

 

 

 

  

30V20xx 100V20xx

40V20xx 100V40xx

50V20xx 125V40xx

60V20xx 150V40xx

75V20xx 200V40xx

75V40xx   
Unless otherwise indicated, keep all hardware that is removed. You will needit for
reassembly. This includes screws, lock washers,andrivets.

Important: Read and understand the warning labels on the outside of the drive
before proceeding.
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Step 1. Shut Downthe Drive

Step 1.1 Disconnect, lock out, and tag all incoming powerto the drive.

Step 1.2 Wait five minutes for the DC bus capacitors to discharge.

Step 2. Verify that the DC Bus Capacitors are Discharged

Step 2.1 Use a voltmeterto verify that there is no voltage at the drive’s AC input

powerterminals (R/L1, S/L2, T/L3).

Step 2.2 Ensure that the DC bus capacitors are discharged. To check

DC bus potential:

a. Stand on a non-conductive surface and wearinsulated gloves.

b. Use a voltmeter to measure the DC bus potential at the DC bus power

terminals shownin figure 2.7.
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Figure 2.7 — DC BusVoltage Terminals (30 to 100HP @ 230VAC and 75 to 200 HP @ 460VAC Drives)

Step 3. Remove the Keypad Bracket from the Drive

Step 3.1 If the drive has:

* A Regulator board cover and terminal cover: Remove the three M4
screws from the Regulator board cover. Remove the cover. See

figure 2.8.

¢ A terminal coveronly: If you have this type of drive, this procedure is

easier to perform if you lay the drive on its side. Remove the side cover

from the drive. Use a long magnetized screwdriver to unfasten the four

screwsthat hold the keypad bracketin.
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Figure 2.8 — Location of Terminal Cover and Regulator Board Coverin 75 to 200 HP (460 VAC) and 30 to 100 HP (230 VAC) Drives

Step 3.2 Record connections to the Regulator board terminalstrip if they must be

disconnected to remove the keypad bracket.

Step 3.3 Removethe terminal cover, which is below the keypad and fastened with

two M4 screws.Seefigure 2.8.

Step 3.4 Pull the keypad assembly partly out of the drive. Spread the retaining clips
on the Regulator board ribbon cable (on the right side) to disconnectit from

the Base Board. See figure 2.9.

Step 3.5 Remove the keypad bracket. Place it with the keypad down ona flat

surface. If you cannotlay it flat, tie it up to prevent damageto wiring.
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Figure 2.9 — Regulator Board’s Connections to Option Board, Keypad, and Base Board

Step 4. Install the ControlNet Option Board in the Keypad Bracket

Refer to figures 2.8 and 2.9.

Step 4.1. Remove the ControlNet option board from its anti-static wrapper.

Step 4.2 Align the key on the connector of the ControlNet option board ribbon cable
with the key on the Regulator board connector. Press the ribbon cable
connectorin until it locks into position.

Step 4.3 Route the other ribbon cable out of the side of the keypad bracket.

Step 4.4 Align the ControlNet option board on the four mounting tabs on the keypad
bracket. Makesurethat the ribbon cable is not pinched between the keypad

bracket and the ControlNet option board.

Step 4.5 Fasten the right side of the ControlNet option board to the keypad bracket.

Use the two metal M3 screws and lock washers for grounding.

Important: You must use the lock washers to properly ground the option board.
Improper grounding of the option board can result in erratic operation of
the drive.
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Step 4.6 Fasten the left side of the ControlNet option board to the keypad bracket

using the two plastic rivets.

Step 5. Reinstall the Keypad Bracket in the Drive

Step 5.1 Align the Regulator board ribbon cable connector with the connectorto the

Base board. Carefully press the ribbon cable connectorin until the retaining

clips lock into place.

Step 5.2 Place the keypad bracket back into position.

Step 5.3 If the drive has:

¢ A Regulator board cover and terminal cover: Replace the Regulator board

cover. Fasten it using the three M4 screws removedearlier.

* Only a terminal cover: Use a long magnetized screwdriver to fasten the

four screwsthat hold the keypad bracket. Replace the side cover on the

drive.

Step 5.4 Route the Network Drop Cable through the left-most opening at the bottom

of the drive.

Step 5.5 Connect the brown wire to terminal 1 of the 2-connector terminalstrip.

Connect the white wire to terminal 2.

Step 5.6 Reconnect any wiring that was removed from the Regulator board.

Step 5.7 Replace the terminal cover (below the keypad). Fasten it using the two M4
screws removedearlier.

This completes the hardwareinstallation of the ControlNet option board. Do not
remove the lockout and tag until you have completed section 2.9, which provides
instruction on connecting to the ControlNet network.
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2.5 Installing the ControlNet Option Board in 15 to 25 HP
and 25 to 60HP @ 460VAC Drives

 

ATTENTION:Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved

should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION:The driveis at line voltage when connected to incoming
AC power. Disconnect, lock out, and tag all incoming powerto the drive
before performing the following procedure. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION:DC bus capacitors retain hazardousvoltagesafter input
powerhas been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeterto ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observethis
precaution could result in severe bodily injury or loss oflife.

ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)

sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.   

Use this procedureto install the ControlNet option board in drives with the model
numberslisted in table 2.5.

Table 2.5 — Model Numbers for 15 to GO HP @460VAC Drives

 

 

 

 

15V41xx 30V41xx

15V42xx 30V42xx

20V41xx 40V41xx

20V42xx 40V42xx

25G41xx 50V41xx

25G42xx 50V42xx

25V41xx
25V42xx 60G41xx

60G42xx    
Unless otherwise indicated, keep all hardware that is removed. You will needit for
reassembly. This includes screws, lock washers,andrivets.

If the drive is panel-mounted,this procedure will be easier to perform if the drive is
removed from the panel.

Important: Read and understand the warning labels on the outside of the drive
before proceeding.
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Step 1. Shut Downthe Drive

Step 1.1 Disconnect, lock out, and tag all incoming powerto the drive.

Step 1.2 Wait five minutes for the DC bus capacitors to discharge.

Step 1.3. Remove the coverby loosening the four cover screws.

Important: Read and understand the warning labels on the inside of the drive before
proceeding.

Step 2. Verify that the DC Bus Capacitors are Discharged

Step 2.1 Use a voltmeterto verify that there is no voltage at the drive’s AC input

powerterminals (R/L1, S/L2, T/L3).

Step 2.2 Ensure that the DC bus capacitors are discharged. To check

DC bus potential:

a. Stand on a non-conductive surface and wearinsulated gloves.

b. Use a voltmeter to measure the DC bus potential at the DC bus power

terminals as shownin figures 2.10 (15 to 25 HP) and 2.11 (25 to 60 HP).
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Figure 2.10 — DC BusVoltage Terminals (15 to 25 HP @ 460 VAC)
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Figure 2.11 — DC BusVoltage Terminals (25 to 60 HP @ 460 VAC)

Step 3. Remove the Keypad Bracket from the Drive

Step 3.1 Record connections to the Regulator board terminalstrip if they must be

disconnected to remove the keypad bracket.

Step 3.2 Loosen the thumb screw ontheleft side of the keypad bracket. Hold the
bracket on the left andlift the bracket up and to the left to separate it from

the keypad supportbracket.

Important: The bracket is connected to the drive by wiring. Do not attemptto lift the
bracket out completely as this can damageorpull out wiring. Tie up or
support the bracket to prevent damageto the wiring.

Step 3.3 Disconnect the 26-conductor Regulator board ribbon cable from the Power

Supply board (located on the right side below the keypad). You can see the

connector through the slot on the keypad support bracket. Use a small

screwdriver inserted through the slot to spread the retaining clips on the

connectorto releaseit.
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Figure 2.12 — GV3000/SE Drive (15 to 25 and 25 to 60 HP @ 460 VAC)

Step 4. Install the ControlNet Option Board in the Keypad Bracket

Referto figure 2.12 for componentlocations.

Step 4.1. Remove the ControlNet option board from its anti-static wrapper.

Step 4.2 Align the key on the connector of the ControlNet option board ribbon cable
with the key on the Regulator board connector. Press the ribbon cable
connectorin until it locks into position.

Step 4.3 Align the ControlNet option board on the four mounting tabs on the keypad
bracket. Makesurethat the ribbon cable is not pinched between the keypad

bracket and the ControlNet option board.

Step 4.4 Fasten the right side of the ControlNet option board to the keypad bracket.

Use the two metal M3 screws and lock washers for grounding.

Important: You must use the lock washers to properly ground the option board.
Improper grounding of the option board can result in erratic operation of
the drive.

Step 4.5 Fasten the left side of the ControlNet option board to the keypad bracket

using the two plastic rivets.

Step 4.6 Realign the 26-conductorribbon cable connector with the Power Supply
board connectorinside the slot in the keypad support bracket. Carefully
press the ribbon cable connectorin until the retaining clips lock it into place.
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Step 5. Reinstall the Keypad Bracketin the Drive

Step 5.7 Reconnect the keypad bracket to the keypad support bracketby inserting

the mounting tabs into the slots in the support bracket and tightening the

thumb screw.

Step 5.8 Route the Network Drop Cable through the left-most opening at the bottom

of the drive.

Step 5.9 Connect the brown wire to terminal 1 of the 2-connector terminalstrip.

Connect the white wire to terminal 2.

Step 5.10 Reconnect any wiring that was removed from the Regulator board.

Step 5.11 NEMA 4X/12 drives only: Before installing the cover, check that the gaskets

on the coverare flat and within the gasket channels.

Step 5.12 Reinstall the cover. Align all cover screwsinto the heat sink before

tightening any of them.

To maintain the integrity of NEMA 4X/12 drives, sequentially tighten the

cover screws to ensure even compression of the gaskets. Do not exceed

2.2 Nm (20in-lb) of torque on these screws.

This completes the hardwareinstallation of the ControlNet option board. Do not
remove the lockout and tag until you have completed section 2.9, which provides
instruction on connecting to the ControlNet network.
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2.6

Step 1.

Installing the ControlNet Option Board in
50 to 100 HP and 100 to 150 HP @ 460VACDrives

 

ATTENTION:Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved

should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION:The driveis at line voltage when connected to incoming
AC power. Disconnect, lock out, and tag all incoming powerto the drive
before performing the following procedure. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION:DC bus capacitors retain hazardousvoltagesafter input
powerhas been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeterto ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)

sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.   

Use this procedureto install the ControlNet option board in drives with the model
numbers 50R41xx, 50T41xx, 75R41xx, 75T41xx, or 125R41xx.

Unless otherwise indicated, keep all hardware that is removed. You will needit for
reassembly. This includes screws, lock washers,andrivets.

Important: Read and understand the warning labels on the outside of the drive
before proceeding.

Shut Downthe Drive

Step 1.1 Disconnect, lock out, and tag all incoming powerto the drive.

Step 1.2 Wait five minutes for the DC bus capacitors to discharge.

Step 1.3 Remove the cover from the drive by removing the six cover screws.

Important: Read and understand the warning labels on the inside of the drive before
proceeding.
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Step 2. Verify that the DC Bus Capacitors are Discharged

Step 2.1

Step 2.2

Use a voltmeterto verify that there is no voltage at the drive’s AC input

powerterminals (1L1, 1L2, 1L3).

Ensure that the DC bus capacitors are discharged. To check

DC bus potential:

a. Stand on a non-conductive surface and wearinsulated gloves.

b. 50 to 100 HP @ 460 V only: Use a voltmeter to measure the DC bus

potential at the diode bridge. Referto figure 2.13.

c. 100 to 150 HP @ 460 only: Take care not to touch any conductive
traces. Use a voltmeter to measure the DC bus potential at the bottom of
the fuse holders on the Power Module Interface board on the backof the
Regulator panel. Referto figure 2.14.
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Figure 2.13 — 50 to 100 HP Drive Components and Locations

Step 3. Remove the Keypad Bracket from the Drive

Step 3.1

Step 3.2

Step 3.3

Loosen the two screws from the top of the hinged panel (where the keypad

bracket is mounted). Tilt the mounting panel forward out of the drive

chassis.

Record connections to the Regulator board terminal strip if they must be
disconnected to remove the keypad bracket.

Spread the retaining clips on the Regulator board’s 60-conductorribbon

cable connectorto disconnectit from the Power Module Interface board.
This ribbon cable runs from the top of the Regulator board througha slot in

the mounting panel to the Power board on the otherside. Slip the ribbon

cable out of the slot to free it from the mounting panel.
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Step 3.4 Use a magnetic screwdriver to remove the four screws and lock washers
that fasten the keypad bracket to the hinged mounting panel. Hold the

keypad bracket as you remove the screws.

Step 4. Install the ControlNet Option Board in the Keypad Bracket

Referto figure 2.13 (50 to 100 HP drives) or 2.13 (100 to 150 HP drives)for
componentlocations.

Step 4.1. Remove the ControlNet option board from its anti-static wrapper.

Step 4.2 Align the key on the connector of the ControlNet option board ribbon cable
with the key on the Regulator board connector. Press the ribbon cable
connectorin until it locks into position.

Step 4.3 Align the ControlNet option board on the four mounting tabs on the keypad
bracket. Makesurethat the ribbon cable is not pinched between the keypad

bracket and the ControlNet option board.

Step 4.4 Fasten the right side of the ControlNet option board to the keypad bracket.

Use the two metal M3 screws and lock washers for grounding.

Important: You must use the lock washers to properly ground the option board.
Improper grounding of the option board can result in erratic operation of
the drive.

Step 4.5 Fasten the left side of the ControlNet option board to the keypad bracket

using the two plastic rivets.
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Figure 2.14 — 100 to 150 HP Drive Components and Locations

Step 5. Reinstall the Keypad Bracketin the Drive

Step 5.1 Reconnect the keypad bracket to the hinged mounting panel using the four

screws and lock washers removedearlier.

Step 5.2 100 to 150 HP drives only: Removethe tie that was fastened to the Power

Module Interface board earlier.
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Step 5.3

Step 5.4

Step 5.5

Step 5.6

Step 5.7

Step 5.8

Step 5.9

Step 5.10

Step 5.11

Step 5.12

100 to 150 HP drivesonly: Align the Power Module Interface board on the

eight plastic standoffs on the back of the mounting panel. Carefully pressit

into place. Make sure that good contact has been madewith the two

grounding standoffs.

Route the Regulator board’s 60-conductor ribbon cable through the slot in
the hinged mounting panel to the connector on the Power Module Interface
board. Align the two connectors. Place your thumb beneath the Power

Module Interface board for support and carefully press the ribbon cable

connectorin until it locks into position.

Swing the hinged mounting panel back into position. Make sure no wires or

cables are pinched bythe panel.

Refasten the two screwsat the top of the panel.

Route the Network Drop Cable through the right-most opening at the

bottom of the drive, away from the AClines.

Connect the brown wire to terminal 1 of the 2-connector terminal strip.

Connect the white wire to terminal 2.

Reconnect any wiring that was removed from the Regulator board.

Replace mounting panel and fasten with two screwsat the top of the hinged

panel (where the keypad bracket is mounted).

NEMA 4X/12 drives only: Before installing the cover, check that the gaskets
on the coverare flat and within the gasket channels.

Reinstall the cover with the six screws removedin step 1.3. Make sure no

wires or cables are pinchedbythe cover.

To maintain the integrity of NEMA 4X/12 drives, sequentially tighten the six

cover screws to ensure even compression of the gaskets. Do not exceed

2.2 Nm (20in-|lb) of torque on these screws.

This completes the hardwareinstallation of the ControlNet option board. Do not
remove the lockout and tag until you have completed section 2.9, which provides
instruction on connecting to the ControlNet network.
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2./

Step 1.

Step 2.

Installing the ControlNet Option Board in
200 to 400HP @ 460VAC Drives

 

ATTENTION:Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved

should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION:The driveis at line voltage when connected to incoming
AC power. Disconnect, lock out, and tag all incoming powerto the drive
before performing the following procedure. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION:DC bus capacitors retain hazardousvoltagesafter input
powerhas been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeterto ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observethis
precaution could result in severe bodily injury or loss oflife.

ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)
sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.   

Use this procedureto install the ControlNet option board in drives with part number
200V41xx, 250V41xx, 300V41xx, 350V41xx, or 400V41xx.

Unless otherwise indicated, keep all hardware that is removed. You will needit for
reassembly. This includes screws, lock washers,andrivets.

Important: Read and understand the warning labels on the outside of the drive
before proceeding.

Shut Downthe Drive

Step 1.1 Disconnect, lock out, and tag all incoming powerto the drive.

Step 1.2 Wait five minutes for the DC bus capacitors to discharge.

Important: Read and understand the warning labels on the inside of the drive before
proceeding.

Verify that the DC Bus Capacitors are Discharged

Step 2.1 Open the drive’s outer cabinet door.

Step 2.2 Lowerthe plastic terminal strip shield at the top of the drive.

Step 2.3 Use a voltmeterto verify that there is no voltage at the drive’s AC input

powerterminals, R, S, and T.

Step 2.4 Replace the plastic terminal strip shield.
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Step 2.5 Ensure that the DC bus capacitors are discharged. To check

DC bus potential:

a. Stand on a non-conductive surface and wearinsulated gloves. (600 V)

b. Use a voltmeter to check the DC bus potential at the Voltmeter Test
Points on the Power Module Interface board. See figure 2.15.

Step 3. Remove the Keypad Bracket from the Drive

Referto figure 2.15 for componentlocations.
 

 

  

  

               
 Power Module

Interface Board
 

 

        

 

 
T Board

Side View
(Enlarged)

Front View   
 

Figure 2.15 — GV3000/SE Drive (200 to 400 HP)

Step 3.1 Record connections to the Regulator board terminalstrip if they must be

disconnected to remove the keypad bracket.

Step 3.2 Use a magnetic screwdriver to removethe four screws and lock washers
that fasten the keypad bracket to the hinged mounting panel. Hold the

keypad bracket as you remove the screws.

Step 3.3 Disconnect the Regulator board ribbon cable from the Power Module
Interface board.

Step 4. Install the ControlNet Option Board

Step 4.1. Remove the ControlNet option board from its anti-static wrapper.

The ControlNet option board mounts on four standoffs behind the

Regulator board.

Step 4.2 Align the ControlNet option board’s four mounting holes with the four

standoffs on the hinged mounting panel of the drive.
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Step 5.

Step 4.3

Step 4.4

Step 4.5

Step 4.6

Fasten the boardto the drive with four %” nuts. Metal nuts must be used

for proper grounding of the ControlNet option board.

Connect the brown wire to terminal 1 of the 2-connector terminal strip.

Connect the white wire to terminal 2.

Align the key on the connector of the ControlNet option board ribbon cable
with the key on the Regulator board connector. Press the ribbon cable
connectorin until it locks into position.

Route the Network Drop Cable through the signal wiring tray on the right

side of the drive.

Reinstall the Keypad Bracketin the Drive

Step 5.1

Step 5.2

Step 5.3

Step 5.4

Align the key on the connector from the Regulator board with the key of the

connector on the Power Module Interface board. Press the ribbon cable
connectorin until it locks into position.

Reconnect the keypad bracket to the hinged mounting panel using the four

screws removedearlier.

Reconnect any wiring that was removed from the Regulator board.

Close and secure the outer cabinet doorof the drive.

This completes the hardwareinstallation of the ControlNet option board. Do not
remove the lockout and tag until you have completed section 2.9, which provides
instruction on connecting to the ControlNet network.
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2.8 Installing the ControlNet Option Board in 2 to 43 Amp
GV3000/SE Bookshelf Drives

 

ATTENTION:Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved

should install, adjust, operate, or service this equipment. Read and
understand this manual and other applicable manuals in their entirety
before proceeding. Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION:The driveis at line voltage when connected to incoming
AC power. Disconnect, lock out, and tag all incoming powerto the drive
before performing the following procedure. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION:DC bus capacitors retain hazardousvoltagesafter input
powerhas been disconnected. After disconnecting input power, wait five
minutes for the DC bus capacitors to discharge and then check the
voltage with a voltmeterto ensure the DC bus capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss oflife.

ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)
sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.   

Use the procedurein this section to install the ControlNet option board in the drives
listed in table 2.6.

Table 2.6 — Model Numbersfor 2 to 15 Amp and 24 to 43 Amp Drives

 

2 to 15 Amp 24 to 30 Amp 43 Amp
 

31ER40xx 240ER40xx 430ER40xx

31ET40xx 240ET40xx 430ET40xx
 

S8ER40xx SO00ER40xx

S8ET40xx SOOET40xx
 

55ER40xx

55ET40xx
 

85ER40xx

85ET40xx
 

126ER40xx

126ET40xx
 

150ER40xx

150ET40xx     
This procedure requires accessto the right side of the drive. Removethe drive from
the panel if necessary.
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Unless otherwise indicated, keep all hardware that is removed. You will needit for
reassembly. This includes screws, lock washers,andrivets.

Important: Read and understand the warning labels on the outside of the drive
before proceeding.

Step 1. Shut Downthe Drive

Step 1.1 Disconnect, lock out, and tag all incoming powerto the drive.

Step 1.2 Wait five minutes for the DC bus capacitors to discharge.

Step 1.3 Disconnectall faceplate wiring.

Important: The cover is connected to the drive by the keypad/display cable. To
disconnect the cover, use the procedure below. Do not remove the
keypad/display.

Step 1.4 Remove the coverasfollows:

a. Unscrew the attaching screw on the cover.

b. Lift the cover and carefuly take it out of the heatsink as far as the flat

ribbon keypad cable will allow. This cable connects the display with the
Regulator board.

c. Use a screwdriver to slide the cable out of the connector on the

Regulator board to competely detach the cover.

Step 1.5 24 to 43 A drives only: Remove the front panel by unscrewing the two

attaching screws.

Step 2. Verify that the DC Bus Capacitors are Discharged

Step 2.1 Use a voltmeterto verify that there is no voltage at the drive’s AC input

powerterminals (R/L1, S/L2, T/L3). Refer to figure 2.16 or 2.19 for the
location of these terminals.

Step 2.2 Ensure that the DC bus capacitors are discharged. To check

DC bus potential:

a. Stand on a non-conductive surface and wearinsulated gloves.

b. Use a voltmeter to measure the DC bus potential at the DC bus power

terminals ((—)45, (+)47) shownin figure 2.16 or 2.19.

Step 2.3 24 to 43 A drives only: Reattach the front panel after checking the DC bus

potential.
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Figure 2.17 — 24 to 30 Amp GV3000/SE Bookshelf Drives
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Figure 2.19 — 24 to 30 Amp GV3000/SE Bookshelf Drive (Cover and Front Panel Removed)

  ATTENTION: Thedrive contains ESD- (Electrostatic Discharge)
sensitive parts and assemblies. Static control precautions are required
wheninstalling, testing, servicing, or repairing the drive. Erratic machine
operation and damageto, or destruction of, equipment can result if this
procedureis not followed. Failure to observe this precaution can result
in bodily injury.  
 

Step 3.

Step 3.1

Step 3.2

Step 3.3

Step 3.4

Install the ControlNet Option Board in the Drive

Remove the ControlNet option board from its anti-static wrapper.

Align the key on the connector of the ControlNet option board ribbon cable
with the key on the Regulator board connector. Press the ribbon cable
connectorin until it locks into position.

Fasten the ControlNet option board to the drive using the screws provided.

Connect the brown wire of the Network Drop Cable to terminal 1 of the

2-connector terminal strip. Connect the white wire to terminal 2.

 

Installation 2-39



Step 4.
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Figure 2.20 — Installing the ControlNet Option Board

Reattach the Cover

Step 4.1 Remove enoughtabs on the faceplate breakout panelto allow the Network

Drop Cable through.

Step 4.2 Route the Network Drop Cable through the breakout panel.

Step 4.3 Reconnect the keypad/display cable to the cover.

Important: Check that the display cable is reconnected to the Regulator board. You
will need to fold and route the cable under the heatsink before replacing
the cover.

Step 4.4 Reattach the cover using the single faceplate screw.

Step 4.5 Reconnectall faceplate wiring.

This completes the hardwareinstallation of the ControlNet option board. Do not
remove the lockout and tag until you have completed section 2.9, which provides
instruction on connecting to the ControlNet network.
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2.9 Connecting the GV3000/SE Drive to a
ControlNet Network

 

ATTENTION:Do notlet any metallic surfaces on the BNC connectors,
plugs, or optional accessories touch grounded metallic surfaces. This
contact could cause noise on the network.Failure to follow this precaution
could result in damage to equipment.  

The ControlNet network is composedof:

* trunk cables

® drop cables (run from a tap on the trunk cable to a node)

* taps

* terminators

* repeaters

Refer to your ControlNet Network Planning and Installation manual for a detailed
description of how to install a ControlNet network and add a drop to an existing
ControlNet network.

Step 4.1 Stop any application tasks that are running.

Step 4.2 Removethe lockout and tag. Apply powerto the drive. SELF is displayed

while the drive performs power-up diagnostics. If there is an error during

diagnostics,it is logged. See your drive software manual for information on

errors.

Step 4.3 Connect a ControlNet Network drop cable to one of the BNC connectors on
the option board. Connect the other end to a tap.

See figure 2.21 for cabling and termination connections.
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Figure 2.21 — Connecting a GV3000/SEDrive to the ControlNet Network

You can run a secondtrunk cable between your ControlNet nodes for redundant
media.With redundant media, nodes sendsignals on two separate segments. The
receiving node automatically compares the quality of the two signals and accepts the
better signal. This also provides a backup cable should one cable fail. When using
redundant media, you must use two passive taps.

If you do not use redundant media, the option board can operate using only channel A
or channel B, as long asall other drops on the network are using the same channel.

2.10 Connecting a Programming Device to the Option
Board’s Network AccessPort

You can gain full access to the ControlNet network by connecting a programming
device to the option board’s network accessport, an RJ-45 connector.

Important: Be sure to use a network access cable that is approved by a ControlNet
vendor. Using an unsuitable cable could result in possible network
failures.
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Setting Up the GV3000/SE Drive

This chapter describes how to configure a GV3000/SEdrive for use with a ControlNet
network. The sections that follow describe the GV3000/SE parametersrelated to
ControlNet operation.

3.1. Setting the Control Type (P.048)

Thefirst parameter that must be set up is P.048 (Volts/Hertz or Vector Regulation).
This parameteris used to select the control type as volts/hertz or vector. All units ship
from the factory with the control type set to volts/hertz (P.048 = U-H). If this is not the
desired mode of operation, you must change P.048.

Important: When P.048 is changed,all P parameters (except P048 and P.049) are
reset to their default values.

Parameter P.048 cannotbe written over the ControlNet network.

Parameter Range: U-H = V/Hz control

UEC = vector control

Default Setting: U-H

Parameter Type: Non-volatile, Configurable

(Read Only over the ControlNet network)
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3.2

3.3

Setting the Node Number(P.060)

Use parameter P.060 (Network Drop Number) to assign a node numberto the
GV3000/SE drive. The node number can be changed (through a local operator
interface) only whenthe drive is stopped. This parameter cannot be written over the
ControlNet network.

The node number must be changed to a value greater than 1 to begin ControlNet
communication. After the network has been configured and after parameter P.O60 is
set to a value greater than 1, the LEDs on the network option board should turn solid
green to indicate that communicationis active.

If the node numberis changed from any value other than 1, the powerto the drive
must be turned off and back on to have the new value take effect. If parameter P.060 is
not equal to 1 on power-up,the drive will attempt to begin communicating on
ControlNet immediately after the drive diagnostics complete.

Parameter Range: 1-99

Default Setting: 1

Parameter Type: Non-volatile, Configurable
(Read Only over the ControlNet network)

Setting the Control Source (P.000)

Use parameter P.000 (Control Source) to determine the source of control information
for the drive (start, jog, direction, etc.). To start and stop the drive over the network,
parameter P.000 mustbe set to OP. This parameter can be written over the ControlNet
network only whenthedrive is stopped.

After parameter P.000 is set to OP, the Remote LED on the keypad should turn on to
show the networkis in control of the drive. Note that parameter P.000 does not prevent
the drive from communicating on ControlNet; it only allows the drive to be controlled,
and the reference to be supplied, from ControlNet. Parameter P.000 doesnot have to
be set to OP to modify or read drive parameters.

Parameter Range: LOCL= Local keypad/display
rE = Terminal strip remote inputs
OP = Option port
SErL = Serial port (CS3000 or OIM)

Default Setting: LOCL

Parameter Type: Non-volatile, Configurable
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3.4 Setting the Run/Program Response(P.061)

 

ATTENTION: This parameter allows you to configure the drive to
continue to run whenthe PLCis put into program mode. You must provide
someform of hardwired stop, since stopping the drive through the
network might not be possible. Failure to observe this precaution could
result in bodily injury or damageto, or destruction of, equipment.   
 

Use parameter P.061 to select how the drive responds when communicating with a
programmable controller while the programmable controller is in program mode.This
parameter can be written over the ControlNet network. Note that the Function Loss
input on the terminal strip remains active atall times regardless of the setting of this
parameter.

When P.061 = 0 (Stop), the drive stops when the programmable controller is put into
program mode. The drive can be started only when the programmable controlleris in
run mode.

When P.061 = 1 (Not Stop), the drive does not stop when the programmable controller
is put into program mode.The drive can be started when the programmable controller
is in either program or run mode.

When P.061 = 3 (Useterminal strip digital inputs), the drive uses the terminal strip
inputs for start, stop, reset, and run/jog when the programmable controller is put into
program mode. Depending on how P.007 and P.008are configured, the drive may also
use the terminalstrip inputs for forward/reverse, ramp 1/2, torque/speed, MOPup,
MOPdown,and preset speed selection. The only terminal strip signal that cannot be
usedis rem/loc. The function loss digital input remains active at all times. While the
programmablecontroller is in program mode, the speed referenceis the analog input,
the MOP, or oneof the preset speeds, depending on the value of P.008 and the
configured digital inputs. When the programmable controller returns to run mode,the
drive transfers the control source back to the ControlNet network.

Parameter Range: 0 = Stop
1 = Not Stop
3 = Useterminal strip control

Default Setting: 0

Parameter Type: Non-volatile, Tunable
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3.5 Setting the Communication Loss Response(P.062)
 

ATTENTION: This parameter allows you to configure the drive to
continue to run if a loss of network communication occurs. You must
provide someform of hardwired stop in case of communicationloss,
since stopping the drive through the network might not be possible.
Failure to observe this precaution could result in bodily injury or damage
to, or destruction of, equipment.   

Parameter P.062 defines how the drive responds whena loss of scheduled
communication is detected. This parameter can be written over the ControlNet
network.

When P.062 = 0 (IET fault), the drive will fault stop when loss of communication is
detected.

When P.062 = 1 (Hold last reference), the drive maintains the last reference until
communication is re-established and the programmable controller has completed one
scan to evaluate a new drive reference value.

If network communication is re-established, the drive will again follow the reference
and sequencing control inputs supplied by the network master. Note that if PO54
(Level Sense Start Enable) = ON and the start and stop inputs are on (1), the drive
may start.

 

ATTENTION:In volts/hertz regulation, if POOO (Control Source)is set to
OP (Option Port), and P.062 is set to 1 (Hold Last Reference), and the
drive loses communication with the network, the drive will maintain the
last frequency commandsentto it. Ensure that drive machinery,all
drive-train mechanisms,and application material are capable of safe
operation at the maximum operating speed ofthe drive. Failure to
observe this precaution could result in bodily injury.

ATTENTION:In vector regulation, if U.000 (Torque Reference Source)
is set to 2 (Option Port), and P.062 is set to 1 (Hold Last Reference), and
the drive loses communication with the network, the drive will no longer
be regulating speed. Instead, motor speed will vary according to the load,
up to the overspeed limit. Ensure that driven machinery,all drive-train
mechanisms,and application material are capable of safe operation at
the maximum operating speed of the drive. Failure to observe this  precaution could result in bodily injury.
 

When P.062 = 2 (Useterminal strip reference), the drive uses the terminal strip analog

input for the reference value if R008 = 0. If PO008 #0, the selected source will be used.
After communication is re-established and the programmable controller has
completed one scan to evaluate a new drive reference value, ControlNet will resume
control. Note that when usingthis setting, the terminal strip Stop input must be
maintained for the drive to run.

Note that if PO54 (Level Sense Start Enable) = OFF and the drive is stopped while in
this mode,it cannot be restarted until network communication is re-established or the

Control Source (P.000) is changed.

Also note that if R054 (Level Sense Start Enable) = ON andthe start and stop inputs
are on (1), the drive maystart.
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ATTENTION: If P.Q62 = 2 and P.054 (Level Sense Start Enable) = ON
and network communication is lost while the drive is running, the terminal
strip stop input will function as a STOP/RUNinput. If the terminal strip
stop input is opened,the drive will stop. If the terminal strip stop input is
closed, the drive will re-start. Failure to observe this precaution could
result in severe bodily injury or loss oflife.  
 

When P.062 = 3 (Use terminal strip control), the drive uses the terminalstrip inputs for
start, stop, reset, and run/jog when loss of communication is detected. Note thatif
P.054 (Level Sense Start Enable) = ON and the start and stop inputs are on (1), the
drive may start.

Depending on how P.007 and P.008 are configured, the drive may also use the
terminal strip inputs for forward/reverse, ramp 1/2, torque/speed, MOP up, MOP down,
and preset speed selection. The only terminal strip signal that cannot be used is
rem/loc. The function loss digital input remains active at all times.

While communicationis lost, the speed reference is the analog input, the MOP, or one
of the preset speeds, depending on the value of P.008 and the configured digital
inputs. When network communication is re-established, the drive will again follow the
reference and sequencing control inputs supplied by the network master. Note thatif
P.054 = ON andthe network start and stop commandsare on (1), the drive will start.

Important: The drive regulator may become operational before the ControlNet
network becomesactive (sending and receiving start/stop commands). If
this occurs, the drive will start on power up when P.062 = 3 and all of the
following conditions are true:

¢ P.000 (Control Source) = OP

* P0054 (Level Sense Enable) = ON

* The terminal strip stop input is closed

¢ The terminal strip function loss input is closed

* The terminal strip start signal is closed and maintained.

When communication is established and the network becomesactive, the
drive will receive its start/stop commandsfrom the network.

When P.062 = 4 and an nCLor F62 error occurs, then the drive will operate as
described above for P062 = 3.

 

ATTENTION:F62 indicates a watchdog timeout on the ControlNet
Interface Module. This normally results in drive shutdown with the F62
fatal fault annunciated. The F62is typically a result of faulty interface

module hardware.It can also occuras a result of excess noise generated
during an eventthat severs the control net cable. This mode of operation
should be used only in applications where motor stoppage would result
in damage to costly equipment. Failure to observe this precaution could
result in damage to equipment. 
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Parameter Range: 0 =IETfault
1 = Hold last reference
2 = Use terminalstrip reference
3 = Use terminal strip control
4 = Use terminal strip control for nCL or F62

Default Setting: 0

Parameter Type: Non-volatile, Tunable

Refer also to parameters: N/A

3.6 Setting the Network Output Register Sources P.066
to P.069)

Parameters P.066 through P.069 define the signals written to network output registers
1 through 4. These parameters can be written over the ControlNet network.

Figure 3.1 provides a graphical representation of these parameters.

Parameter Range: 0 = (P.066) Motor Kw display value
(P.067) Motor torque display value*
(P.068) Output powerfactor
(P.069) Encoder counter(x4)*

1 = Speedreferencerate limit output’
2 = Speed reference at the ref/fdbk summing

junction (includes OCL output and current
compounding)*

3 = Speed loop feedback*

4 = Speed loop error*

5 = Speed PI output*

6 = Outer control loop feedback*

7 = Outer control loop error*

8 = Outer control loop output*

9 = Terminalstrip analog input normalized to speed
(see Appendix G)

10 = Terminal strip analog input scaled (see
Appendix G)

11 = Torque reference*

12 = Torque feedback*

Default Setting: 0

Parameter Type: Tunable

Refer also to parameters: N/A

“These signals are valid only in vector control (P.048 = UEC).
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0 = Output power | Network Output Register 3 |
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| i |Network Output Register 4 |

| |
42 LoL 4

P.069

0 = Encoder
counter(x 4)

12      
Figure 3.1 — Signal Selection for Network Output Registers

3.7 Option Port: Type and Version (P.065)

Parameter P.065 displays the option type and the software version numberof the
network option board. This parameteris read only over the ControlNet network.

The display format is N.vwv, where N represents the option type (1 = RMI,
2 = AutoMax network, 4 = DeviceNet network, and 5 = ControlNet network) and vvv
represents the software version number.

For example,if 5.602 is displayed, it means the drive is using the ControlNet network
option and is running software version 6.02.

3.8 Network Reference Source (P.063) and Network Trim
Reference Source (P.064)

Parameters P.063 and P.064 are not used with the ControlNet Network Option board.
Do not write to these parameters.
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4.1

4.2

Programming the Drive

This section describes how to program the drive over the ControlNet network.

About ControlNet Network Communication

The ControlNet network transports time-critical control information (e.g. drive
reference and feedback information) as well as non-time-critical information (e.g.
accessing drive parameters). The transportation of the non-time-critical information
doesnotinterfere with the time-critical messages.

A node’s accessto the networkis controlled by a time-slice access algorithm, which
determines a node’s opportunity to transmit in each network updateinterval. You
configure how often the network update interval repeats by selecting a network update
time in milliseconds. The minimum network update time you can specify is 2 msec.
Seetable 4.1 below for more information about the components of the network update
time.

Table 4.1 — Network Update Time Components

 

This network update

 

 

time component Allows:

scheduled Information that is time-critical (drive reference and
feedback) should be sent during this part of the NUT
interval.

unscheduled Information that can be delivered without time constraints
should be sent during this part of the NUTinterval.

The amountof time available for the unscheduled portion is

determined bythetraffic load of the scheduled portion.
During this part of the interval, nodes may have many or no

chancesto transmit.    
 

For optimum throughput, assign addresses to ControlNet nodes in a sequential order.

Configuring Drive Reference and FeedbackData as
Scheduled Transfers

This section describes howto:

* configure scheduled traffic for the GV3000/SEdrive

* control the drive using the drive reference data

* use scheduled drive feedback data
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4.2.1 Configuring Scheduled Data Transfers

Before the drive can communicate on the ControlNet network, you must configure its
scheduledtraffic information by using sometype of ControlNet configuration software.
By configuring scheduled traffic, you define how much data the drive will send, how
often the data is sent, and where the data is written to and read from (mapped)in the
programmablecontroller.

You mustconfigure each drive on the ControlNet network. Table 4.2 lists the
configuration information you must enter.

Table 4.2 — ControlNet Scheduled Traffic Configuration Information

 

 

 

 

 

 

In this field: Enter this information:

Node Enter the drive’s node numberthat you defined in P.060.

Slot Thesefields are not used by the GV3000/SEdrive.

Message

Module Enter GV3000/SE.

API This field is read only.

RPI Enter how often you want to exchange scheduled data between
the programmable controller and the drive.
 

Connection Type Select “Exclusive Owner.’

The GV3000/SE does not support Multicast operation.
 

Input Address Enter the programmable controller’s input file numberthat will

store data received from the drive (drive feedback data).
 

Input Size Enter the numberof wordsof drive feedback data that you want

the programmable controller to receive from the drive (1 to 6).

See section 4.2.3 for information about the type of data thatis

sent.
 

Output Address Enter the programmable controller’s outputfile numberthatwill

store data sent to the drive (drive reference data).
 

Output Size Enter the numberof wordsof drive reference data that you want

the programmable controller to send to the drive (1 to 6).

See section 4.2.2 for information about the type of data thatis

sent.
 

Status Address Enter the programmable’s integerfile numberthat will store the

status of the ControlNet connection to the drive.
 

Config Address

Config Size  Thesefields are not used by the GV3000/SEdrive.   
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4.2.2 Programming Scheduled Drive Reference Data

To control the drive over the ControlNet network with the scheduled drive reference
data, parameter P.000 mustbe set to OP, specifying the option board as the drive’s
control source. The programmable controller controls the drive by using the drive
reference data, which is transmitted over the ControlNet network as scheduled data.

You can write from one to six wordsof data to the file you defined during drive
configuration as the Output Address. The value you defined as the Output Size
determines how many wordsof data the option board can accept from the
programmable controller. During a scheduled data transfer, the programmable
controller writes the data contained in the Output Addressto the option board.

Scheduled drive reference data is composedof from one to six words. Thefirst word
of the scheduled drive reference data is always the drive control word. Should you
configure less than six words of output data, you can accessthe drive reference data
throughfile N12 as an unscheduled data transfer. See section 4.3.

Table 4.3 describes the function of each word of the scheduled drive reference data.

Table 4.3 — Scheduled Drive Reference Data

 

 

Word: Bit: Description:

Word 0 - _— Set and reset(clear) the bits in this word via your

Drive Control programmable controller application program to control the

state of the drive.

The drive control bits that are used for drive sequencingare

evaluated in the drive every 20 msec.
 

0 Use this bit to start the drive.

Start

Whenthedrive is in run mode,a 0-to-1 transition starts the

drive.

Whenthedrive is in jog mode, a value of 1 jogs the drive. A

value of 0 stops the drive.
 

 

 

 

 

1 Use this bit to stop the drive.

Stop 0 = stop the drive

1 = allow the drive to run

2 Use this bit to reset latched faults. Faults are reset via a
Fault Reset transition from 0 to 1. The error log in unaffected bythisbit.

3 Use this bit to select run or jog mode.
Run/Jog 0 = run mode

1 = jog mode

4 Usethis bit to select the direction of the drive.

Forward/Reverse| 0 = forward
1 = reverse

5 Use this bit to enable the Outer Control Loop.
OCLEnable 0 = OCLdisabled

1 =OCL enabled     
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Table 4.3 — Scheduled Drive Reference Data (Continued)

 

 

Word: Bit: Description:

7 Use this bit to select torque or speed regulation.
Torque/Speed

The drive must be configured for vector control

(P.048 = UEC and U.000 = 3).

0 = torque regulation

1 = speed regulation
 

8 Use this bit to reset the errorlog.
Error Log Clear The error log resets whenthis bit transitions from 0 to 1.

The latched faults are not affected by this bit.
 

Word 1 -

Speed/Torque Reference

— Use this word to control a speed or torque reference.
1,2

Whenusing volts per hertz (V/Hz) control, a value of 4095
correspondsto the frequency in parameter P.004

(Maximum Speed).

Whenusing vector speed regulation, a value of 4095

correspondsto the speed in parameter U.017.

Whenusing torque regulation, a value of 4095 corresponds
to 150%of rated torque.
 

Word 2 -

Trim Reference
1

_— Use this word to control the trim reference value. The

scaling for the trim reference is the same as the speed
reference. This word is not used for torque regulation.
 

Word 3 -

Inertia Compensation’

— Use this word to provide the inertia compensation input to
the speed loop. To to use this data, you mustsetbit 1 of

parameter P.030.
 

Word 4 -

Speed PI High Limit!
— Use this word to modify the speed loop PI high limit. The

output of the speed PI will not be greater than this value. A

value of 4095 represents 150%of the rated torque. To use
this data, set bit 2 of parameter P.030.
 

Word 5 —

Speed PI Low Limit? — Use this word to modify the speed loop PI low limit. The
output of the speed PI will not be less than this value. A

value of -4095 represents -150%of the rated torque. To use
this data, set bit 2 of parameter P.030.    
 

'if the drive is configured as a speed regulator, the speed reference, trim reference, inertia compensation, and PIlimits are used in the

speed loop, which is evaluated every 5 msec.

2If the drive is configured as only a torque regulator, the torque referenceis usedin the torque loop, which runs every 500 usec. Thefastest

network update time is 2 msec, so in torque modethe drive uses the same torque reference value a minimum of four times.

4.2.3 Using Scheduled Drive Feedback Data

The drive feedback data provides status to the programmable controller. This data is
sent over the ControlNet network as scheduled data, which is transmitted at the

configured update rate. However, the drive sends the feedback data to the option
board every 5 msec. Feedbackdata is sent to the option board regardless of the value
of parameter P.000.
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Scheduled drive feedback data is composedof from one to six words. The value you
defined as the Input Size determines how many words of data the programmable
controller accepts from the option board. During a scheduled data transfer, the option
board writes the data contained in the Input Address to the programmable controller.

Thefirst word of the scheduled drive feedback data is always the drive status word.
Should you configure less than six wordsof input data, you can accessthe drive
reference data throughfile N12 as an unscheduled data transfer. See section 4.3.

Table 4.4 describes the function of each word of the scheduled drive feedback data.

Table 4.4 — Scheduled Drive Feedback Data

 

 

 

 

Word: Bit: Description:

Word 0 — — The drive writes to these bits to provide status aboutthe drive.

Drive Status 0 This bit indicates the status if the drive is ready.

Drive Ready 0 = interlock missing

1 = drive ready
 

1
This bit indicates whetherthe drive is running.

 

 

 

 

 

 

 

  

Drive Running 0 = stopped

1 = running

2 This bit indicates whetherthe drive has faulted.

Fault Active 0 = no fault

1 = fault

3 This bit indicates whetherthe drive is in run or jog mode.

Run/Jog O=run

1 = jog
4 This bit indicates the drive’s direction.

Forward/Reverse 0 = forward
1 = reverse

5 Use this bit to determine the drive’s stopping status.
Stop in Progress 0 = not stopping

1 = stopping

6 This bit indicates whetherthe drive is in auto or manual mode.

Auto/Manual 0 = auto
1 = manual

7 This bit indicates whetherthe drive is using torque or speed control.

Torque/Speed 0 = torque
1 = speed

8 This bit indicates the status of digital input 1.
Digital In 1 (Start)

9 This bit indicates the status of digital input 2.
Digital In 2 (Stop)  
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Table 4.4 — Scheduled Drive Feedback Data (Continued)

 

 

 

 

 

 

 

 

 

 

 

  

Word: Bit: Description:

10 This bit indicates the status of digital input 3.

Digital In 3

(Reset)

11 This bit indicates the status of digital input 4.

Digital In 4

(Run/Jog)

12 This bit indicates the status of digital input 5.

Digital In 5 (FL)

13 This bit indicates the status of digital input 6.

Digital In 6

14 This bit indicates the status of digital input 7.

Digital In 7

15 This bit indicates the status of digital input 8.

Digital In 8

Word 1 — _— This word indicates the speed reference being used bythe drive.

Speed Reference Values range from +4095.

Word 2 - _— This word indicates the value selected in parameter P.066. See table

Selected Output 1 4.5.

Word 3 - _— This word indicates the value selected in parameter P.067. See table

Selected Output 2 4.5.

Word 4 - _— This word indicates the value selected in parameter P.068. See table

Selected Output 3 4.5.

Word 5 — _— This word indicates the value selected in parameter P.069. See table

Selected Output 4   4.5. 
Table 4.5 explains the values that are available for words 2 - 5.

Table 4.5 — Signals That Can Be Displayed in Words 2 - 5

 

Value: Parameters
 

P.O066 P.067 P.068 P.O69
 

o
O Motor KW    Motor Torque PowerFactor Encoder Counts
 

— Speedreferencelimited output 1
 

Speed reference plus OCL output 1
 

Speed feedback |
 

Speederror!
 

Speed PI output !
 

OCLfeedback!
 

“N
]

oO
]

oy
BY
]

wd
]

Ph

  OCLerror'  
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4.3

4.3.1

Table 4.5 — Signals That Can Be Displayed in Words 2 - 5

 

 

 

 

 

 

Value: Parameters

8 OCLoutput |

9 Terminal Strip Analog Input (Normalized)

10 Terminal Strip Analog Input

1 Torque Reference'

12 Torque Feedback '    
 

1 These signals are valid only in vector control.

Using Unscheduled Transfers

Use the unscheduled transfer portion of the network update time (NUT)to:

* read and write drive parameters that are not time-critical

* read drive display data

* read and write drive reference and feedback data that are not time-critical

* read the status of Typed Write messages.

In a PLC-5, you can use the MSGinstruction to initiate unscheduled transfers.

Programming the MSGInstruction in a PLC-5

By including the PLC-5 MSGinstruction in your application program you can read data
from the drive and write data to the drive during the unscheduled transfer time. You
can haveup to four MSG instructions enabled at the same time.

Figure 4.1 shows an example of an MSG instruction in a PLC-5.

 

Sets whenthe block is enabled

 Sets when a response has beenreceived by the
programmable controller

 Sets when anerror occurs during the response

    

 

— MSG

Read/Write Message (EN)- ~*~

+ Control block MG40:0 (DN)— ~<&—_

(ER}- ~<¢—!—   yA Setup Screen ‘Nw

Lets you configure the
MSGinstruction.

MG = messagefile type

40 = file number

0 = element 0

 

Definesthefile in the programmable
controller that stores the details

about the message.   
 

Figure 4.1 — An Example of a MSG Instruction in a PLC-5
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4.3.2

4.3.3

To configure the MSGinstruction, you must enter information about the data’s
location, size etc. Use table 4.6 to help you.

Table 4.6 — MSG Configuration Information

 

 

 

 

In this field: Dothis:

PLC-5 Configuration

Communication Command To read information from the drive, enter PLC5

Typed Read.

To write data to the drive, enter PLC5 Typed Write.

Data Table Address Whenreading information from the drive, enter the
file in which you want to store the data received
from the drive.

Whenwriting information to the drive, enterthefile

that will contain the data you want to send to the
drive.
 

Size in Elements Enter the numberof wordsto read or write. The

largest size you can use depends upon whichfile is

being accessed.
 

Port Number Enter 2 to select ControlINet communication.
 

Target Device Configuration
 

 

Data Table Address Enterthefile in the drive where you wantto read

data from orwrite data to. See section 4.3.3

ControlNet Path Enter the node numberofthe drive.   
 

About MSGInstruction Timing

Whena Typed Read messageis sentto the drive, the responseis sent to the PLC-5
programmable controller in under 20 msec. When a Typed Write messageis sent to
the drive, the messageisfirst processed by the drive. Therefore, 100-200 msec may
elapse before the responseis returned to the PLC-5 programmable controller. These
times are applicable only when the network update time and unscheduledtraffic
bandwidth are notlimiting factors.

Aboutthe Files You Can Access

When you send an unscheduled messageto the drive, the data table address you
specify for the target device determines what drive information you want to access.
The data table addressis in the form of:

Nff:eee

where: N specifies thefile type as integer,ff is the file number, and eeeis the
element number (word).

The GV3000/SE ControlNet Option Board supports thesefile numbers:

* N10 — Drive parameters (read andwrite)

¢ N11 — Drive display data (read only)

* N12 — Drive reference and feedback data (read and write)

* N20 — Status of the most recent write parameter command(read only)
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Figure 4.2 shows how thedrive information mapsto the drive information integerfiles.

 

Unscheduled Data Transfers (MSG) Instruction

ee
 

  File in

       
  

  

Drive N10:0 /N10:100 N11:0 N12:0 N20:0
Option —_ — —_ —_ —_
Board N10:99 |N10:148 N11:14 N12:31 N20:148

Drive P000 H/U.000 Drive Reference Write
Information _ — Display and Status

P099 H/U.048 Data Feedack           
'

Scheduled Data Transfers   
 

Figure 4.2 — Drive Information Map

4.3.4 Using the Drive Parameters Data (N10:X)

Usefile N10 to access drive parameters with unscheduled data transfers. Parameters
P.000 through P.099 mapto N10:0 to N10:99. The H (Volts/Hertz) and U (Vector)

parameters map to N10:100 to N10:148 and share the same element numbers.

You can accessall the parameters with one MSGinstruction. By specifying only a
range of wordsin the MSGinstruction, you can change any subset of contiguous
parameters without sending a complete new copy of thefile to the drive.

See chapter 5 for a completelisting of the parameters and thedrive file elements to
which they are mapped.

4.3.5 Using the Drive Display Data (N11:X)

Usefile N11 to accessthe drive display data. Thisfile lets you access information
such asthe drive fault bits, information about the motor, and the error log.

The GV3000/SEdrive updates the drive display data every 100 msec. The drive
operation data is averaged over a 500 msec period. See chapter 5 for a complete
listing of the data you can access andits location.
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4.3.6

4.3.7

Using the Drive Reference and Feedback Data (N12:X)

Whenyou use scheduled data transfers to transmit less than six wordsof either drive
reference or feedback data, you can accessthe information that is not transmitted as
scheduled data by using unscheduled data transfers. Use a MSGinstruction to access
any orall of the data, except the drive control word, which is read only. See chapter 5
for a completelisting of the data you can access andits location.

Using the Write Status File (N20:X) to Troubleshoot a Drive

Parameter Write Command

You can troubleshoot errors that may occur when you write values to parameters in
the drive. The drive may not accept the values becausethe drive is running or the
value is less than the minimum value or greater than the maximum value. Whenthis
occurs, the MSG instruction’s ER coil is set and an error codeis written into an
element in N20 that correspondsto the drive parameter’s location in N10. Each
elementin file the N20 corresponds to an elementin file N10. For example: N10:0
stores the Control Source parameter data (P.000). If you were writing a value to N10:0

and an error occurred, you could read N20:0 and determine that an error occurred
when writing to parameter P.0OO.

See table 6.3 for the error codes that the drive will return to the PLC when a Typed
Read or Typed Write messagefails.
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Configuring ControlLogix Applications

Chapter 5 provides information and examples that explain how to use I/O Messaging
to control, configure, and monitor scheduled and unscheduled data on a GV3000
drive using a ControlNet scanner module.

 

ATTENTION:The examplesin this publication are intended solely for
purpose of example. There are manyvariables and requirements with any
application. Rockwell Automation does not assume responsibility or liability (to

include intellectual property liability) for actual use of the examples shownin this

publication. Failure to observe this precaution could result in bodily injury or
damage to equipment.  
 

Configuring a ControlLogix CNB scanner, and the network, is mainly done using RSLogix 5000
software (figure 5.1). RSNetWorxisstill required, but only at the end of the configuration

process. Start the RSLogix 5000 software to begin the configuration process.

 

Ro
File Edit View Search Logic Communications Tools Window Help

als|m) S| ele) ole)aelca| lel;
Cifine =| |No Forces -| ES 4 Se(S)oe >

No Edits =| Forces Disabled =| Og

Path” AB_DFL-IM IIIA) Favorites TST

BEE

 

 

 

 

  

 

  
 

 

EP Controller Example_
i Controller Tags

© Conteller Fault Handler
(© Power-Up Handler

E15 Tasks
Ea MainTask
L 3 MainProgrem

Program Tags
MainFtoutine

5 Unscheduled Programs
CS Trends
FS Data Types
Oy User-Defined
Opi Predefined
| Ca ModuleDefined
oS

 

  
 

 

Projectfile saved.    
 

Figure 5.1 — RSLogix 5000: I/O Configuration Selection
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Step 1. Right-click on the /O Configuration folder and select New Module(figure
5.2).

 

 

File Edit View Search Logic Communications Tools Window Help
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Projectfile saved. Pant  
 

Figure 5.2 — RSLogix 5000: New Module Selection

Step 2. Select the ControlNet module used by the controller. In this example (figure
5.3), a 1756-CNB Series B ControlNet Bridge is selected.Click OK.

 

 

 

 

Select Module Type

Type: Major Revision

1756-CNB/B |z =]

|Description |

1756 ControlNet Bridge a

Ae eT
1756 ContralNet Bridge

1756 ControlNet Bridge. Redundant Media

1756 ControlNet Bridge, Redundant hedia

1456 ControlNet Bridge, Redundant Media

1756 DH+ Bridge/RIO Scanner

1756 DeviceNet Scanner

1756 Ethernet Communication Interface

1756 Ethernet Bridge

1756 High Speed Counter

16 Paint 79-132 AC Input z|

 

Sho

Vendor: [Al 7] I Other M Specialty0 SelectAll |

Analog Digital I Communication I Motion I Processor ClearAll |

 

  
Cancel | Help |    
 

Figure 5.3 — Select Module Type: 1756-CNB/B Selection
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Step 3. Enter a Name, Slot number, and Revision number(figure 5.4). Click Next>.

 

 

Module Properties - Local (1/56-CNB/B 2.1)

Type: 1756-CNB/B 1756 ControlNet Bridge

Vendor Allen-Bradley

Name: |!My_ControlMet Slat: i |

Description

el

Revision: 2 2? = Electronic Keying: Compatible Module a

Cancel Next > Finish >> Help| | |

 

Figure 5.4 — Module Properties: Name Selection

Step 4. This step is used to define controller-to-module behavior(figure 5.5). Inhibit Module

inhibits/un-inhibits the connection to the module. The Major Fault check-box selects

if a failure on the connection of this module causes a major fault on the controllerif

the connection for the modulefails. Click Next>.

 

 

Module Properties - Local:1 (1756-CNB/B 2.27)

 

Requested Packet Interval [RPI}: =} ms [2.0 - 750.0 ms]

le

[Major Fault On Controller If Connection Fails While in Run Mode

Module Fault

Cancel < Back Next > | Finish >> Help

 

Figure 5.5 — Module Properties: Controller-to-Module Behavior Screen
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Step 5. This window (figure 5.6) is displayed for informational purposesonly. Click Next>.

 

 

 

Module Properties - Local:1 (1756-CNB/B 2.27)

Identification Status

Vendor: Major Fault:

Product Type: Minor Fault:

Product Code: Internal State:

Revision: Configured:

Serial Number: Owned:

Product Name: Module Identity:

Cancel < Back Next > | Finish >> | Help |

 

Figure 5.6 — Module Properties: Identification/Status Screen

Step 6. This window (figure 5.7) is displayed for informational purposesonly. Click Finish>>.

 

 

 

Module Properties - Local:1 (1756-CNB/B 2.27)

ControlBus Status Error Counters

Receive

Bad CRC:

Bus Timeout:

CRC Error:
ControlBus Parameters

Multicast CRC Error Threshold: Transmit

Transmit retry Limit: = Det
Bus Timeout

Chassis

Revision: Serial Number:

Size: Module's Slot:

  rane |) <Back nee | Help |
 

 

Figure 5.7 — Module Properties: Informational Screen
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Step 7. The 1756-CNB/B now appearsin the I/O Configuration folder (figure 5.8).

 

 

So, RSLogix 5000 - Example_20_COMM_C [1756-L1]

File Edit Yiew Search Logic Communications Tools Window Help

al@l@)2|ele|salla) fie| le)
[Ottire >| No Forces 7| a 4 tli! Hel velco |

i iil] Favorites BitTimerCounter Input/Output
Path.” AB_DF1-141

SJ Controller Example_20_COMM_C
~-{B} Controller Tags

3 Controller Fault Handler

oT Power-Up Handler

FE} Tasks

Sa MainT ask

58 MainProgram

i rogram Tags

. MainRoutine

~) Unscheduled Programs

7) Trends

5S] Data Types

Gi UserDefined

i Predefined

Gi Module Defined
Ba

oo [I] TP56-CNB/B MyControlNet

 

 

  
 

  

   
Ready

 

   
Figure 5.8 — RSLogix 5000: I/O Configuration Folder

Step 8. Right-click on the 1756-CNB and select New Module(figure 5.9).

 

 

SUScmeUDeB

File Edt View Search Logic Communications Tools ‘window Help

asl) | sae) o[>|[ |] alla) fe el ale)
[oti x [NoFerces x On 4 Shettal =e-lolole. |

Be AF] Favorites ABitTimer/Counter Ingut/Output
Path” AB_DFI-141

©} Controller Example_20_COMM_C
Controller Tags

(5 Controller Fault Handler

(5 Power-Up Handler

 

 

  
 

 

  

 

  

  

   

  

628 MainProgram

ol Program Tags

MainFloutine

(7 Unscheduled Programs

New Module...

Cut

Copy

gua Fase
9) a

 

Delete

Cross Reference:   une  

 

 Ready Properties
   
 

Figure 5.9 — RSLogix 5000: New Module Selection Screen

 

Configuring ControlLogix Applications



Step 9. To configure a GV3000 drive, select the GV300 (figure 5.10). Click OK.

 

 

 

a

Al Select Module ahi x
a

3, Type: Major Revision:

/ (Gv3000 ze-

7 [Type Description

1 ?94-ACNT5/C 1794 ContralNet Adapter fs]

1 FS4-ACNRISIC 1794 ControalNet Adapter, Redundant Media

po [PaACNRI B/C 1797 ControlNet Adapter, Redundant Media

CONTROLNET-MC ... Generic ContralNet Module

<  (FlexPak 3000 FlexPak 3000 DC Drive

000 ACDrive

 

Panelview 2711 PanelView Operator Terminal

PowerFlex 700-200... PowerFlex 700 Drive (206 /240V) via 20-COMM-C

PowerFlex 700-400 PowerFlex 700 Drive (400/460¥) via 20-COMM-C

PowerFlex 700-600... PowerFlex 700 Drive (600) via 20-COMM-C

PowerFlex 7005-20 PowerFlex 7005 Drive (208/240) via 20-COMM-C

; |PowerFlex 7005-40 ... PowerFlex 7005 Drive (400/480) via 204COMMHC zl

IC Show

Vendor: |All 7| M Other Specialty 1/0 SelectAll

lw Analog i Digital i Communication i Motion i Controller ClearAll

OK Cancel | Help | 
 

Figure 5.10 — Select Drive Type: GV3000

Step 10. Enter a Name, Node number, and Revision number(figure 5.11). Click Next>.

Important: Electronic Keying should be set to disabled.

 

Module Properties - Cnet_bridge (G¥3000 2.1) x

Type: GVI000 GY3000 AC Drive

Wendor: Reliance Electric

Parent: Cnet_bridge

Name: Main_Pull_Roll Node: /6 |

Description:

fe

Comm Eormat

[D
e

t—“‘COCOC;C;:CSY

Revision: | Electronic Keying:

 

Cancel Next > | Finish >> Help  
 

Figure 5.11 — Module Properties: Name Selection

Step 11. The Requested PacketInterval (RPI) schedules the connection to move data to or

from the module at least this often or the connection will fail with the RPI Not Valid

error. Set this value to 5 msor greater, and click Next> (figure 5.12).
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Important: The RPI time must be set greater than or equal to the Network Update Time
(NUT).

 

Module Properties - Cnet_bridge:0 (G¥V3000 2.1)

 

Requested PacketInterval (RPI): 5 a= ms (2.0 -3200.0ms)

PF Inhibit Module

PT Major Fault On Controller lf Connection Fails While in Run Mode

Madule Fault

  Cancel <Back Next> Finish >> Help    
 

Figure 5.12 — Module Properties: RPI Selections

Step 12. This window(figure 5.13) is for informational purposes only. Click Finish>>.

 

Module Properties — Cnet Bridge: 0 (GV3000 2.1)

 

Identification Status

Vendor: Major Fault:

Product Type: Minor Fault:

Product Code: Internal State:

Revision: Configured:

Serial Number: Owned:

Product Mame: Module Identity:

ore

a eee | _Finish>> | Hels |

 

 
   
 

Figure 5.13 — Module Properties: Cnet_Bridge
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Step 13. The configured node (“GV3000”in this example) now appears underthe 1756-CNB
module in the I/O Configuration folder.

 

 

 "Hie Edi view Search Logic Gommonicstons Tools Window Help
colt) | [eel]) | 2) alsels| [ieIB
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Step 14.

Step 15.

Figure 5.14 — RSLogix: Configure Additional Nodes Screen

Repeat the previous steps for each additional node you need to configure.

In the Data Typesfolder, click on the Module-Defined sub-folder. When you
create a module, module-defined data types and tags are automatically
created. These tags allow you to access the Input and Output Data of the

module via the controller's ladderlogic.

 

 

File Edt View Search Logic Communications Tools ‘window Help

alia) 2) fale)o| aaa ele 22)

No Edits (x| |Forces Disabled |
Path” AB_DF1M
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(© Unscheduled Programs
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Of User Defined
yf Predefined

CR) Module-Defined
(lt) AB:CONTROLNET_MODULE:C:0
-] AB:CONTROLNET_MODULE_INT_20Bytes:01:0,

AB:-CONTROLNET_MODULE_INT_24Bytes:I:0

 

 

  
 

   

  

 

 

 

  

Configuration
ete cent

~~) 2 CONTROLNET-MODULE
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Ready

 

Figure 5.15 — RSLogix 5000: Module-Defined Screen
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Step 16. Select Communications / Download to download the configuration to the
controller (figure 5.16). RSLogix automatically enters on-line mode when

complete.

 

Eee

N Download to the controller:

Name: Example_20_COMM_C
Type: Cnet_bridge: 0 (GV3000 21)

Path: AB_OF1-141

Cancel Help

 

  
 

Figure 5.16 — Download to the Controller Dialog Box

Step 17. An Attention symbol Mi, is located next to the Node 2 (GV3000)icon in
figure 5.17, which indicates the ControlNet scanner needs to be configured.

 

File Edit View Search Logic Communications Tools ‘window Help

asta 2) fle) ol|—a] a@lalalfe lm) lo)

Eee
Pathe” 4B_DF 1-141

SE) eS] Bel eae For 4
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(S-&3 Controller Example_20_COMM_C
BG Controller Tags
2 Controller Fault Handler
(0 PowerlUp Handler
BS Tasks

© EG MainTask
©) 8 MainProgram

oo) Program Tags
: DriveContral
: DriveMessaging

po oo [E) MainRoutine
| | (2 Unscheduled Programs
1 Trends
[-3 Dats Types

© ool) User-Defined
| Cy Predefined
© E)-Gg) Module-Defined
: oo) AB:CONTROLNET_MODULE:C:0

|i) AB:CONTROLNET_MODULE_INT_20Bytes:0:0
: | RM)AB:CONTROLNET_MODULE_INT_24Bytes:0
8-9) 170 Configuration
esi

 

 
 

  

 

 

 

    
 
 Download complete with no errors or wamnings.  

 

  
 

Figure 5.17 — RSLogjix: Attention Symbol

Step 18. Start RSNetWorx and perform the following:

a. Click the On-line icon #& and browsethe network.

b. Select Edits Enabled and view the messagesin the Message View for completion

(figure 5.18). The EE] icon should disappearfrom the nodesin the Graphical View.

c. Select File / Save and save the project.

d. Close RSNetworx.

This schedulesthe I/O that was configured in the RSLogix 5000.
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Figure 5.18 — RSNetWorx for ControlNet Screen

Step 19. The Attention symbol on the RSLogix 5000 connection tree will disappearif

the network has been configured properly. You are now ready to develop

your ladder logic program.
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Configuring SLC500 Applications

Chapter 6 describes how to configure a SLC500 PLC on a ControlNet network with a
GV 3000 drive.

Both the 1747-SCNRand 1747-KFC15 modules are required to communicatefully
with a drive and both must be configured as drops on the ControlNet network.If the
application only calls for access to Drive Reference and Feedback Data (such as Drive
Control and Status Words), and does notcall for access to any N10, N11, or N12 drive
parameters, the 1747-KFC card will not be required. However, Unscheduled

Messaging will not be possible and another connection option to the processorwill be
required for downloading the required ladderlogic.

This chapteris intended for use by personnel familiar with the installation and
operation of the Reliance Drive and theinstallation, programming, I/O configuration
and operation of the SLC processor using RSLinx, RSLogix 5000 and RSNetWorx for
ControlNet software. Personnel should also be familiar with the system configuration
documentation.

6.1 Required Software and Equipment

Software and equipmentrequired for configuring a SLC500 on a ControlNet network
is listed in table 6.1.

Table 6.1 — Required Software and Equipment

 

 

 

 

 

 

Equipment Description Version

RSLinx Software Version 2.20 or later

RSNetWorx for ControlNet software Version 2.25 orlater

RSLogix 500 software Version 3.01 or later

SLC 500 Chassis w/appropriately sized Power Supply

SLC 5/03 processor (1747-L532) OS 301 or higher
or SLC 5/04 processor Any OS
 

ControlNet Scanner Module: 1747-SCNR
 

ControlNet RS-232 Interface: 1747-KFC15
 

PC with 1784-KXTC15 or 1784-PCIC interface card
   GV3000 ControlNet Communications Board (2CN3000) Version 2.20 or later   

6.2 Network Configuration

Configure the ControlNet network using RSLinx and RSNetWorx for ControlNet
software.
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6.3

Using the parameters suggested in chapter4 of this manual, configure scheduled
traffic with RSNetWorx, by doing a scanlist configuration of the 1747-SCNR module to
the drive. It is recommended that Input and Outputfiles are used instead of M1 and
Mofiles, as discrete I/O is more appropriate forcritical data transfer. Make sure
keyswitch is in “program” position before download of configuration.

Input address should be[ I:x:y ] with x = slot of SCNR module and y = 1 or greater.
Output address should be [ O:x:y ] with x = slot of SCNR module and y = 1 or greater.

Input and Output size for the GV3000drive = 6.

Important: Any addressoffsetis limited by 31 words maximum minusthe drive I/O

 

 

word size.

tii =O)x]

File Edit View Network Device Connection Help

tlo tis Ald
Node | Slot] Parameters | Device Name [Connection Name | API{ms) | RPlims) [inputa.. [input Size | GutputAd. | OutputSize | Status Ad. =|
 

 Discrete Exelusi.. 20.00 20 £33 8 0:33 2 M7:3.600..

Peiecd HE

Connection | Electronic: Keying | Details |

TargetInformation

To Node Device Name

Tosit [_ qennestion

Communication Parameters

   TEstedstemne

 

[ Name [ Value

Requested Packet Interval (=)equested Packet Interval (ms) [on el

Addressing Parameters

Input Size & | Words Input Address 133.3

Output Size 8 —*| Words Output Address 0:33

Configuration Size Words

H/4| |) Connection Configuration Conne Status Addiess M-3.600/00 =e

For Help,press F1 | Offline Edit 1747-SCNR Node 01 Offline
     
 

Figure 6.1 — Network Configuration: Connection Properties

1747-KFC15 Set Up

Unlike PLC5 or ControlLogix controllers, the unscheduled messages between the
SLC controller and the drive must pass through the KFC15 module and theserial
cable, included with the KFC15 module, that physically connects the module and the
processor.

Important: ControlNet unscheduled messagingis notfully deterministic and may be
further limited by the baud rate selected for Channel 0 (RS232/DF1)
communications.
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The communication parameters between the SLC500 and the KFC15 must be
identical. Set the DIP switches on the KFC15 according to the application. In most
cases, chooseall default settings. However, the value 19200 is preferable over the
default value (1200) for Serial Port Baud Rate.

In RSLogix5000, choose Channel Configuration in the project tree and verify that the
“General” and “Chan 0-System” parameters are the same as you set on the KFC15

 

 

DIP switches.

Tm motlesley

General| Chan. 1-System Chan. 0 - System Chan. O- User |

Giver es Source ID

4 [decimal]
Baud 19200 a

Parity NONE = |

Protocol Control

Control Line No Handshaking = ACE Timeout [x20 ms) 50

Error Detection CRC = NAK Retres [3

Embedded Responses |Enabled * ENG Retries |3

IY Duplicate Packet Detect  
 

Ook Cancel Help 
 

Figure 6.2 — Channel Configuration: Chan 0-System
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In the project tree, choose Controller Properties and Controller Communications. Set
the appropriate Driver, Node and Path for Communications. The Node and Path must
be the ControlNet Mode of the 1747-KFC15 module. After applying all settings,

download to the processor.

 

 

 

x!

General| Compiler| Passwords Controller Communications |

Driver Route Processor Mode:

|AB_KTC-1 | [CIP Path 2 [2 oo [=2

Last Configured [System]

|AB_KTC-1 Node 2d CIP Path? |

Reply Timeout:

10 (Sec.] Miho Active.

 

 
 

OF. Cancel Help
   

Figure 6.3 — Controller Properties: Controller Communications
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Node: 2 Decimal (=2 Octal] Type: Nota PLC, SLC, of CL [Apply to Project   
Figure 6.4 — 1747-KFC15 Set Up
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6.4 Scheduled Messaging(I/O)

To use scheduled messaging, the Ladder Logic mustinclude line that sets a bit in
the SCNR module. The processor must bein run or remote run. Include a line that has
a coil that sets word 0, bit 10 in the SCNR module. [O:x:0/10], where x = the slot
number where the SCNR module resides. Output word “O” is the SCNR command
word. Input word “0” is the SCNRstatus word.

In the example below:

* 0:3.3 had been set up as the output address and |:3.3 had beenset up as the input
address. Thereis a four (4) word offset in the discrete I/O Input. The drive

appears to the processoras an IO rack with several modules, causing the Input

offset.

* 0:3.3 (Output register of the SCNR, word 3) shows the Word 0 - Drive Control Word.

It is set to 3, meaning bits 00 and 01 (Run and Stop Not) are asserted and the drive

is running. 0:3.4 is Word 1 - Speed/Torque Reference. It shows the drive reference
at 50%full speed. 0:3.5 is Word 2 - Field Reference. If a GV3000 is using a field
current regulator kit option, this parameter must be set high enough to prevent a

drive Field Loss Fault.

® |:3.7 is Word 0 - Drive Status Word (shownin decimal). Individual bits could be used
for programming information. 1:3.8 is Word 1 - Speed Feedback, which closely
follows Output Speed Reference.

 

 

 
  

Offset 0

:2.0 165 1746-088 - 8-Output (TRANS-SRC) 10/50 (4

a: 3.0 loz4 1747-SCNR - ControlNet SLC Scanner

a: 3.1 o 1747-SCNR - ControlNet SLC Scanner

Os 3.28 6 1747-SCNR - ControlNet SLC Scanner

o:3.3 Epsom - ConmtrolNet SLC Scanner

o:3.4 2046 1747-SCNR - ControlNet SLC Scanner

3.5 4095 1747-SCNR - ControlNet SLC Scanner

0s 3.6 a 1747-SCNR - ControlNet SLC Scanner

as 3.7 a 1747-SCNR - ControlNet SLC Scanner

3.8 o 1747-SCNR - ControlNet SLC Scanner

a:3.9 o 1747-SCNR - ControlNet SLC Scanner =
+ae a Ba eeeTTee ae

Radix |[Decimal =|
Symbok[id 2
Desc: [ |

joo| Properties | Usage | Forces | Help |
 
   

Figure 6.5 — Scheduled Messaging Example 1a
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Figure 6.6 — Scheduled Messaging Example 1b

6.5 Unscheduled Messaging

Unscheduled communications must use PLC5 Typed Read and Write messages.

In the example below,drive (Cnet mode 6) parametersatfile address N10:0 through
N10:9 are read into the controller registers N10:0 through N10:9.

Important: For each message, the element size may not exceed the processorlimit
of 103 elements.

 

 

 ASG

HS ReadWrte Message EN}4

Type Peer-To-Peer

Read/Write Fead CDN4
Target Device PLCs

Local/Remote Local }-CER44

Control Block N30:0

Control Block Length 14

ete  

 

       
Figure 6.7 — Unscheduled Messaging Setup Screen
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PatRies Ella eae Beatertetie|

 

 

 

 

   

This Controller ControlBits

Communication Command : |PLC5ReadSC=sd Ignore: if timed out (TO): lo

DataTableAddress: [Nig To be retried (NR); [0
Size in Elements: _ Awaiting Execution (Ew:|

Channel: [a Continuous Run (CO}:|

; Error (ER): fo]

Target Device Message done (DN; la]

Message Timeout: |10 Message Transmitting (ST |: fo]

Data Table Address: [10:0 Message Enabled [EN]: fa]

LocalNode Addr (dec: [6] foctalk [6] Waiting for Queue Space : [0
Local # Remote :

Error

Enor Code(Hex): 0

Error Description

No errors

    
 

Figure 6.8 — Unscheduled Messaging Example

6.6 SLC500 Support

For drives technical assistance,call 1-800-726-8112.

Forassistance from Rockwell Software, call 1-440-646-7800.

To reach the Control and Information Group (SLC Modules), call 1-440-646-6800.

Section 1.3 of this manual outlines the information that you need before calling for
support.
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Register Map

Table 7.1 — File N10:X (Drive Read/Write Parameters)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

File Parameter

Address Parameter Name Number Type Notes

N10:0 Control Source P.0OO Configurable 0 = Front Panel (Local)

1 = Terminal strip

2 = Option Port (Network)
3 = Serial Port (PC-host)

N10:1 Accel Time 1 (RAMP1) P.0O1 Tunable 1=0.1 sec

N10:2 Decel Time 1 (RAMP1) P.002 Tunable 1=0.1 sec

N10:3 Minimum Speed P.003 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:4 Maximum Speed P.004 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:5 Current Limit P.005 Tunable 100 = 100%

N10:6 Second Menu Password P.006 Tunable Note 1

N10:7 Term Strip Dig Inputs Config P.007 Configurable 0 through 12

N10:8 Term Strip Spd Ref Source P.008 Configurable 0 through 7

N10:9 Term Strip Anlg In Offset P.009 Tunable 100 = 100

N10:10 Term Strip Anlg In Gain P.010 Tunable 1000 = 1.000

N10:11 Term Strip Anlg In Configure P.O11 Configurable 0 through 7

N10:12 Term Strip Anig Out Source P.012 Tunable 0 through 3

N10:13 Output Relay Configuration P.013 Configurable 0 through 3

N10:14 Trim Reference Source P.014 Configurable 0 through 3

N10:15 Trim Gain Percentage P.015 Tunable 999 = 99.9%

N10:16 Draw Gain Percentage P.016 Tunable 999 = 99.9%

N10:17 Accel Time 2 (RAMP2) P.017 Tunable 1 =0.1 sec

N10:18 Decel Time 2 (RAMP2) P.018 Tunable 1=0.1 sec

N10:19 S-Curve Enable P.019 Configurable 0 = off; 1 =on

N10:20 Jog Speed Reference P.020 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:21 Jog Ramp Accel Time P.021 Tunable 1=0.1 sec

N10:22 Jog Ramp Decel Time P.Q22 Tunable 1=0.1 sec

N10:23 MOP Accel/Decel Time P.023 Tunable 1=0.1 sec

N10:24 MOP Reset Configuration P.024 Tunable 0 to2

N10:25 Stop Type P.025 Tunable 0 = Coast; 1 = Ramp

Note 1: This parameter cannot be changedfrom the ControlNet network,orit is reserved. Whenwriting to this parameter, use a value of 0. When you read this parameter, you receive a value of0.   
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Table 7.1 — File N10:X (Drive Read/Write Parameters)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        
 

File Parameter

Address Parameter Name Number Type Notes

N10:26 Function Loss Response P.026 Tunable 0 = IET; 1 = Coast

N10:27 Forward/Reverse Configure P.027 Tunable 0 = enable; 1 = rev. disable; 2 = latch

N10:28 Speed Display Scaling P.028 Tunable Units

N10:29 Elapsed Time Meter P.029 Read Only Days

N10:30 Control Bits P.030 bit 0 = Elapsed Time Reset

bit 1 = CNI Inertia Compensation
bit 2 = CNI Speed PI Limit Enable

N10:31 Preset Speed 1 P.031 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:32 Preset Speed 2 P.032 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:33 Preset Speed 3 P.033 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:34 Preset Speed 4 P.034 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:35 Preset Speed 5 P.035 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:36 Preset Speed 6 P.036 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:37 Preset Speed 7 P.037 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:38 Preset Speed 8 P.038 Tunable 50 = 5.0 Hz/ 150 = 150 RPM

N10:39 Encoder Loss Enable P.039 Tunable 0 = off; 1 =on

N10:40 Motor Overload Enable P.040 Configurable 0 = off; 1 =on

N10:41 Motor Overload Type P.041 Configurable 0 = nC; 1 = FC

N10:42 Line Dip Ride-Through Time P.042 Configurable 1 = 0.1sec

N10:43 Fault Auto Reset Attempts P.043 Configurable 0 to 10

N10:44 Fault Auto Reset Time P.044 Configurable 8 = 8 sec

N10:45 Output Phase Loss Enable P.045 Tunable 0 = off; 1 =on

N10:46 Reserved P.046 Note 1

N10:47 Carrier Frequency (KHz) P.047 Configurable 0 = 2 kHz; 1 = 4 kHz; 2 = 8 kHz

N10:48 V/Hz or Vector Regulation P.048 Configurable 0 = V/Hz; 1 = Vector

N10:49 Country Defaults P.049 Configurable 0 = USA; 1 = EUr; 2 = JPn

N10:50 Restore Defaults P.Q50 Note 1

N10:51 Programming Disable P.O51 Tunable Enter the password (26)*

N10:52 AUTO/MANKeyDisable P.Q52 Tunable 0 = off; 1 =on

N10:53 Manual Ref. Preset Enable P.053 Tunable 0 = off; 1 =on

N10:54 Level Sense Start Enable P.054 Configurable 0 = off; 1 =on

N10:55 STOP/RESETKeyDisable P.055 Tunable 0 = off; 1 =on

N10:56 Reserved P.056 Note 1

N10:57 Reserved P.057 Note 1

*When you write to P.051, entering the password toggles disabling programming from the drive keypad. When you

read P.051, 0 = programming enabled, 1 = programming disabled.

Note 1: This parameter cannot be changedfrom the ControlNet network,orit is reserved. Whenwriting to this parameter, use

a value of 0. When you read this parameter, you receive a value of0.
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Table 7.1 — File N10:X (Drive Read/Write Parameters)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

File Parameter

Address Parameter Name Number Type Notes

N10:58 Reserved P.058 Note 1

N10:59 Reserved P.Q59 Note 1

N10:60 Node Number P.O60 Read Only 2 to 99

N10:61 Prog/Run Mode P.061 Configurable 0 = stop,1 = not stop,

3 = term strip control

N10:62 Option Port: Communication P.062 Tunable 0 =IETfit; 1 = hold last; 2 = term strip

Loss Response reference; 3 = term strip control

N10:63 Option Port: Network Ref. P.063 Note 1

Source (not used)

N10:64 Option. Port: Network Trim P.064 Note 1

Ref. Source (not used)

N10:65 CNI Version P.Q65 Read Only 5200 = CNI version 2.00

N10:66 Network Output Reg 1 P.066 Tunable 0 to 12

N10:67 Network Output Reg 2 P.067 Tunable 0 to 12

N10:68 Network Output Reg 3 P.068 Tunable 0 to 12

N10:69 Network Output Reg 4 P.069 Tunable 0 to 12

N10:70 Reserved P.070 Note 1

Nt 0:89 P.089

N10:90 Diagnostics Source P.Q90 Tunable 0 to 19

N10:91 Diagnostics Display P.091 Read Only

N10:92 Reserved P.0920 Note 1

N10:93 Reserved P.093 Note 1

N10:94 Reserved P.094 Note 1

N10:95 Power Module Output Amps P.095 Read Only 100=10.0A

N10:96 Reserved P.096 Note 1

N10:97 Reserved P.097 Note 1

N10:98 Software Version Number P.098 Read Only 600 = version 6.00

N10:99 Power Module Type P.099 Read Only 4.005 = 460 V, 5 HP

H Parameters

N10:100 Motor Nameplate Volts H.000 Configurable 460 = 460 V

N10:101 Motor Nameplate Base Freq H.001 Configurable 600 = 60.0 Hz

N10:102 Motor Nameplate Amps H.002 Configurable 100=10.0A

N10:103 Torque Boost Voltage H.003 Configurable 5 = 0.5%

N10:104 Slip Compensation H.004 Tunable 0=0.0%

N10:105 DC Braking Enable H.005 Tunable 0 = off; 1 =on

N10:106 DC Braking Start Frequency H.006 Tunable 50 = 5.0 Hz

Note 1: This parameter cannot be changedfrom the ControlNet network,orit is reserved. Whenwriting to this parameter, use a value of 0. When you read this parameter, you receive a value of0.
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Table 7.1 — File N10:X (Drive Read/Write Parameters)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        
 

File Parameter

Address Parameter Name Number Type Notes

N10:107 DC Braking Current H.007 Tunable 1=1%

N10:108 DC Braking Time H.008 Tunable 30 = 3.0 sec

N10:109 Avoidance Freq. Enable H.009 Tunable 0 = off; 1 =on

N10:110 Avoidance Freq. Midpoint 1 H.010 Tunable 50 = 5.0 Hz

N10:111 Avoidance Freq. Band 1 H.0114 Tunable 20 = 2.0 Hz

N10:112 Avoidance Freq. Midpoint 2 H.012 Tunable 50 = 5.0 Hz

N10:113 Avoidance Freq. Band 2 H.013 Tunable 20 = 2.0 Hz

N10:114 Avoidance Freq. Midpoint 3 H.014 Tunable 50 = 5.0 Hz

N10:115 Avoidance Freq. Band 3 H.015 Tunable 20 = 2.0 Hz

N10:116 Sync Direction H.016 Configurable 0 = off; 1 =F; 2 =r; 3 = Fr; 4 =F

N10:117 Input Pwr/Snubber Config. H.017 Configurable 0 to5

N10:118 Volts/Hertz Curve Type H.018 Configurable 0 to 2

N10:119 Identification Result H.019 Read Only |Qto6

N10:120 Identification Request H.020 Configurable Note 1

N10:121 AC Line Volts H.021 Configurable 460 = 460 V

N10:122 Overfrequency Limit H.022 Configurable 900 - 90.0 Hz

N10:123 Reserved Note 1

Nt 0:148

U Parameters

N10:100 Torque Reference Source U.000 Configurable 0 to 3

N10:101 Encoder PPR U.001 Configurable 0 = 512; 1 = 1024; 2 = 2048; 3 = 4096;

4=SE

N10:102 Motor Poles U.002 Configurable 0 = 2;1=4;2=6;3=8

N10:103 Motor Nameplate Base Freq U.003 Configurable 600 = 60.0 Hz

N10:104 Motor Nameplate Amps U.004 Configurable 100=10.0A

N10:105 Motor Nameplate RPM U.005 Configurable 1785 = 1785 RPM

N10:106 Magnetizing Current U.006 Configurable 500 = 50.0%

N10:107 Motor Nameplate Volts U.007 Configurable 460 = 460 V

N10:108 Torque Self-Tune Enable U.008 Configurable Note 1

N10:109 Torque Self-Tune Result U.009 Read Only |0 to7

N10:110 Reserved U.010 Note 1

N10:111 Reserved U.011 Note 1

N10:112 Spd. Reg. Prop. Gain U.012 Tunable 500 = 5.00

N10:113 Spd. Reg. Integral Gain U.013 Tunable 500 = 5.00

N10:114 Torque Reg. Prop. Gain U.014 Tunable 40 = 0.40

Note 1: This parameter cannot be changedfrom the ControlNet network,orit is reserved. Whenwriting to this parameter, use

a value of 0. When you read this parameter, you receive a value of0.
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Table 7.1 — File N10:X (Drive Read/Write Parameters)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

File Parameter

Address Parameter Name Number Type Notes

N10:115 Torque Reg. Integral Gain U.015 Tunable 2000 = 200.0

N10:116 Fid. Weakening Start RPM U.016 Configurable 1785 = 1785 RPM

N10:117 Motor Top Speed U.017 Configurable 7200 = 7200 RPM

N10:118 AC Line Volts U.018 Configurable 460 = 460 V

N10:119 Flux Cur. Reg. Prop. Gain U.019 Tunable 500 = 5.00

N10:120 Flux Cur. Reg. Integral Gain U.020 Tunable 400 = 40.0

N10:121 Rotor Time Constant U.021 Tunable 100 = 100 msec

N10:122 Motor Nameplate HP U.022 Configurable 10 = 1.0 HP

N10:123 Low DC Bus Fit. Avoid En. U.023 Tunable 0 = off; 1 =on

N10:124 High DC Bus Fit. Avoid En. U.024 Tunable 0 = off; 1 =on

N10:125 Zero Speed Hold Time U.025 Tunable 1=0.1 sec

N10:126 Current Compounding Gain U.026 Tunable 1 =0.001

N10:127 Inertia Compensation Gain U.027 Tunable 1 =0.001

N10:128 Losses Compensation Gain U.028 Tunable 1 =0.001

N10:129 Reserved U.029 Note 1

N10:130 SVC Slip Adjust U.030 Tunable 100 = 1.00

N10:131 SVC Sync Direction U.031 Configurable 0 = Off; 1 =F;2=r;3= Fr; 4=rF

N10:132 SVC Flux Cur. Reg. Gain U.032 Tunable 500 = 500 rad/sec

N10:133 Reserved U.033 Note 1

N10:134 Reserved U.034 Note 1

N10:135 Reserved U.035 Note 1

N10:136 Reserved U.036 Note 1

N10:137 Reserved U.037 Note 1

N10:138 Reserved U.038 Note 1

N10:139 Reserved U.039 Note 1

N10:140 OCL Feedback Source U.040 Configurable 0 = TS analog in; 1 = Spd Loop PI out

N10:141 OCL Lead/Lag Select U.041 Tunable 0 = bypass; 1 = lead/lag; 2 = lag/lead

N10:142 OCL Lead/Lag Low Freq. U.042 Tunable 1 =0.01 rad/sec

N10:143 OCL Lead/Lag Ratio U.043 Tunable 1=1

N10:144 OCL Reference Gain U.044 Tunable 1 =0.001

N10:145 OCL Proportional Gain U.045 Tunable 10 =0.10

N10:146 OCL Integral Gain U.046 Tunable 1=0.01

N10:147 OCL Trim Range Percent U.047 Tunable 1 = 0.1%(gain of 0.001)

N10:148 OCL Prop.Trim Enableril U.048 Configurable 0 = off; 1 =on

Note 1: This parameter cannot be changedfrom the ControlNet network,orit is reserved. Whenwriting to this parameter, use a value of 0. When you read this parameter, you receive a value of0.   
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Table 7.2 — File N11:X (Drive Display Data (Read Only))

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

File
Address Name Description

N11:0 Fault Word 1 This element displays the status of the drive fault bits. Some are vector(v),

some are V/Hz (h), and some are commonto both regulators(c).

b00 Overcurrent(c) b08 Function Loss(c)

b01 Overcurrent Accelerating (c) bO9 Check Sum Failed (c)

b02 Overcurrent Decelerating (c) b10 Loss of Serial Communication (c)

b03 DC Braking Fault (h) b11 Serial Port Spurious Interrupt (c)

b04 High DC Bus(c) b12 Self Tune Failed (u)

b05 Low DC Bus(c) b13 Overspeed (u)

b06 Electronic Thermal Overload (c) 614 Motor Phase Loss(c)

b07 Overtemperature (c) b15 Overfrequency (c)

N11:1 Fault Word 2 This element displays the status of the drive fault bits. Some are vector(v),

some are V/Hz (h), and some are commonto both regulators(c).

b00 Network Communication Loss (c) b08 Asymmetrical Bus (c)

b01 Bypass Contact(c) b09 Missing PU Connector(c)

b02 HIgh Time ID Aborted (h) b10 PU Not Selected (c)
b03 Drive ID Aborted (c) b11 Input Phase Loss(c)

b04 High Line (h) b12 Encode Loss(u)

b05 EEPROM Write Failed (c) b13 Analog Input 4-20 mA Loss

b06 PU Overload (c) b14

b07 Ground Current(c) b15 Fatal System Error(c)

N11:2 Motor Speed This element displays drive speed as scaled by P.028.

N11:3 MotorVolts This elementdisplays motor voltage, where 460 = 460 VAC)

N11:4 Motor Amps This elementdisplays motor current, where 150 = 15.0 amps)

N11:5 Motor KW This element displays motor kilowatts, where 150 = 1.50 kW.

N11:6 Motor Torque This element displays torque, where 100 = 100%.

N11:7 Power Factor This elementdisplays power factor, where 10000 = 1.0

N11:8 Error Log Count This element displays the numberof entries in the error log.

N11:9 Error Log 0,1 These elements display the drive error log packed in bytes. For example:

N11:10 Error Log 2,3 N11:8 = 3; the value 3 indicates there are 3 errors in the errorlog.

N11:9 = 0408; the value 04 in the upperbyte indicates that thefirst error is a

N14:11 Error Log 4,5 High DC Bus.The value 08in the low byte indicates that the second
N11:12 Error Log 6,7 error is a Function Loss. Hex values 00 - OF correspondto Fault Word

N11:13 Error Log 8,9 1 above, bits bO00 - b15. Hex values 10 - 1F correspond to Fault Word

2 above, bits b0O - b15. See the GV3000/SE Software Referencefora

listing of drive fault codes.
N11:10 = 1Bxx; the value 1B in the upperbyte indicates that the third erroris

an Input Phase Loss.

N11:14 Secondary b00 OCL Enabled(vectoronly)

Status Bits     
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Table 7.3 — File N12:X (Drive Reference and Feedback Data)

 

Drive Reference Data Drive Feedback Data
 

N12:0 Drive Control Word N12:16 Drive Status Word
 

N12:1 Speed/Torque Reference N12:17 Speed Feedback
 

N12:2 Trim Reference N12:18 Selected Output 1
 

N12:3 Inertia Comp N12:19 Selected Output 2
 

N12:4 Speed PI High Limit N12:20 Selected Output 3
 

N12:5 Speed PI Low Limit N12:21 Selected Output 4
 

 N12:6 Reserved

N12:15  N12:22|

N12:31

Reserved
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8.1 Diagnostic LEDs

Troubleshooting

The ControlNet Network Communication Option board has three bicolor (red/green)
LEDs. The Health LEDindicatesthe status of the network communication board and
each of the two Communications LEDsindicates the status of its associated channel.

The Health LED provides the status of the network option board.It indicates whether
or not the board has powerandis operating properly.

Table 8.1 — Health LED

 

 

 

 

 

 

    

LED State Probable Cause Recommended Action

Off Poweroff Turn power on.

Falshing Device Test None
Red/Green

Flashing Incorrect node Check network address and other
Green/Off configuration ControlNet configuration parameters

Steady Green Normal operation The network communication board is
configured correctly.

Flashing Non-critical Fault Aninvalid configuration is loaded.This

Red/Off is the indication that no OSis loaded.

Steady Red Critical Fault The network communication board
has an unrecoverable fault.
 

The Communications LEDs can beoff, red, green, or some alternating pattern.In
table 6.2, the term “flashing” is used to describe LEDs that are always in the same
state, or in phase. The term “alternating” is used to describe LEDsthat are alwaysin

opposite states, or out of phase.
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Table 8.2 — Communications LEDs

 

 

 

 

 

LED State Probable Cause Recommended Action

Off No power Turn power on

Steady Red (A & B) Faulted unit Cycle power.If the fault persists, contact your Reliance

Electric representative.

Alternating Self test None
Red/Green (A & B)

Alternating Incorrect node configuration Check the network address and other ControlNet
Red/Off (A & B) configuration parameters.
 

Off Channel disabled None; configure for communication.
 

Steady Green Normal operation None
 

Flashing Green/Off Temporary error

Nodeis not configured

Verify that the node numberhas beenset.

Checkthat the cable is properly terminated.
Verify that the config manager node is working.
 

Flashing Red/Off Media Fault

No other nodes present on
the network

This channel’s cable is not

as good asthe other.

Check media for problems.

Add other nodes to the network.

Never removethe green channel if the otheris red;

communication may belost.
      
 

 

 

 

 

 

 

 

 

 

      
 

Flashing Incorrect network Cycle power.If the fault persists, contact your Reliance

Red/Green configuration Electric representative.

8.2 Communication Error Codes
Table 6.3 defines the error codes that are returned by the drive for Typed Read and
Typed Write messages.

Table 8.3 — Communication Error Codes

Status

ControlLogix™ PLC-5

Error Extended Error Error Description

0 0 0 No Error

OOFO 0002 -4094 (OxFO02) Incomplete address

OOFO 0003 -4093 (OxFOO3) Incorrect address

OOFO 0006 -4090 (OxFOO6) Addressedfile does not
exist in target processor

OOFO 0007 -4089 (OxF007) Destination file is too small
for number of words

requested

OOFO 000B -4085 (OxFOOB)| Privilege error, access
denied

OOFO 000C -4084 (OxFOOC) Requested function is not
available

OOFO 0011 -4079 (OxFO11) Data type requested does
not match available
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This section defines some ControlNet network and GV3000/SEdrive terminology.

Cc

Configuration Manager Node

The node responsible for distributing ControlNet configuration data to all nodes on the
network.

Configurable (parameter)

A parameter that can be adjusted or changed only whenthedrive is stopped.

Connection

An opened communication path between two nodes on a ControlNet network.

ControlNet Status Indicators

Channel A and channel B indicators on your node indicating status on the ControlNet
link.

D

Drop Cable

A cable that connects a node to the trunk cable.

F

Frame

A single data transfer on a ControlNetlink.

L

Link

A collection of nodes within unique addresses(in range of 1-99). Segments connected
by repeaters make up link; links connected by bridges make up a network.

M

Maximum Scheduled Node

The node with highest network address that can use scheduled time a ControlNetlink.

Maximum Unscheduled Node

The node with highest network address that can use unscheduled time a ControlNet
link.
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MSG Instruction (MessageInstruction)

Instructions used by ControlNet PLC-5 processors for peer-to-peer communications.

N

NAP (Network AccessPort)

A port that provides a temporary network connection through an RJ-45 connector.

Network

A series of nodes connected by sometype of communication medium. The
connection paths between any pair of nodes can include repeaters,routers, bridges,

and gateways.

Network Address

A node's address on the network.

Node

The port of a physical device connected to the network that requires a network
addressto function on the network. A link may contain a maximum of 107 nodes.

NUI (Network Update Interval)

A single occurrence of the network update time (NUT)

NUT (Network Update Time)

Repetitive time interval in which data can be sent on the ControlNet network.

R

Redundant media

A dual cable system that lets you receive the best signal over a network.

Repeater

A two-port active physical-layer device that reconstructs and retransmits all traffic it
hears on one segmentto another segment.

S

Scheduled transfer

Deterministic and repeatable transfers that are continuous and asynchronousto the
ladder-logic program scan.

Segment

Trunk-cable sections connected via taps with terminators at each end; a segment
does not include repeaters.
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T

Tap

A componentthat connects products to the ControlNet trunk cable. A tap is required
for each node and for both sides of each repeater.Terminator

Terminator

A 75-Q resistor (mounted in a BNC plug) placed on the ends of segments to prevent
reflections from occurring at the ends of cables.

Trunk-Cable

The bus or central part of the ControlNet cable system.

Trunk-Cable Section

The length of trunk cables between any two taps.

Tunable (parameter)

A parameterthat can be adjusted or changed whenthedrive is running or stopped.

U

Unscheduled Transfers

Non-deterministic data transfers through ladder-initiated communication or
programming devices.
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Numerics

9-pin D-shell connector, 1-1, 1-2

BNC connector, 1-1, 1-2

Cc

communication error codes,8-2

communication loss response, setting, 3-4

connector

9-pin D-shell, 1-1, 1-2

BNC,1-1, 1-2
network accessport, 1-1, 1-2

ribbon cable, 1-1, 1-2

RS-232, 1-1, 1-2
control source, setting, 3-2
control type, setting, 3-1

ControlNet

Network Communication Option board,

description, 1-1

network, connecting to, 2-41

D

drive

connecting to ControlNet network, 2-41

display data, 4-9

feedbackdata, 4-4

parameters data, 4-9

reference and feedback data, 4-10
reference data, 4-3

setting up for use on ControlNet network, 3-1

E

error codes, 8-2

F

file numbers, 4-8

G

glossary, A-1

GV3000/SEdrive, connecting to ControlNet
network, 2-41

installation, 2-1

230 VAC drives, 1 to 20 HP, 2-12

230 VAC drives, 30 to 100 HP, 2-16

460 VAC drives, 1 to 5 HP, 2-4

460 VAC drives, 100 to 150 HP, 2-26

460 VAC drives, 15 to 25 HP, 2-21

460 VAC drives, 200 to 400 HP,2-31

460 VAC drives, 25 to 60 HP,2-21

460 VACdrives, 50 to 100 HP, 2-26

460 VAC drives, 7.5 to 10 HP, 2-8

460 VAC drives, 75 to 200 HP, 2-16

Bookshelf drives, 2-34

L

LEDs,1-2, 8-1

communication, 8-2

health, 8-1

M

MSGinstruction

configuration, 4-8

example, 4-7

timing, 4-8

N

N10:X (Drive Read/Write Parameters), 4-9, 7-1 to

7-5
N11:X (Drive Display Data) (Read Only), 4-9, 7-6

N12:X (Drive Reference and Feedback Data), 4-10,
7-7

N20:X (Write Status), 4-10
network

drop cable, 1-1

option board description, 1-1

transfer rates, 4-1

network accessport, 1-1, 1-2
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connecting to, 2-42

node number,setting, 3-2

P

P.000 (Control Source), 3-2

P.048 (Volts/Hertz or Vector Regulation), 3-1

P.060 (Network Drop Number), 3-2

P.061 (Run/Program Response), 3-3

P.062 (Communication Loss Response), 3-4

P.063 (Network Reference Source), 3-7

P.064 (Network Trim Reference Source,3-7

P.065 (Option Port: Type and Version, 3-7

P.066 to P.O69 (Network Output Register Source 1

to 4), 3-6
passive tap, 1-1

publications, related, 1-3

R

Reliance Electric, contacting, 1-3

ribbon cable connector, 1-1, 1-2

RS-232 connector, 1-1, 1-2

run/program response, setting, 3-3

S

scheduled data transfers, 4-2

scheduled drive feedback data, 4-4

scheduled drive reference data, 4-3

T

technical assistance, 1-3

transfer rates, network, 4-1

troubleshooting, 1-3

U

unscheduled transfers, 4-7

W

write command troubleshoooting, 4-10

 

Index-2 GV3000/SE AC Drive ConiroiNet Network Communication Option Board





U.S. Drives Technical Support

Tel: (1) 262.512.8176, Fax: (1) 262.512.2222, Email: support@drives.ra.rockwell.com, Online: www.ab.com/support/abdrives

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South SecondStreet, Milwaukee, WI 53204-2496 USA,Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa: Rockwell Automation, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium,Tel: (32) 2 663 0600, Fax: (32) 2 663 0640

Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong,Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication D2-3390-2 — March 2005 Copyright © 2005 Rockwell Automation, Inc. All Rights Reserved. Printed in USA.


