57 1Th 1770-KFD Stack Light RightSight
Shielded 18mmEEEEYCY DeviceMet Base  Standard
with micro Interface-1 Diffuse

02 0

‘3 04

1756-DNB/A Bulletin 160
Preset 0.75kW
460y

05

;

1734-IM2/C 2pt
AC Input
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Power Flex 4 Set-Up

Lesson Objective

By the end of this session, students should be able to:

l. Configure the 22-COMM-D DeviceNet Adapter for a PowerFlex 4- AC
Drive

2. Configure the AC Drive as a node on a DeviceNet network.

3. Download Ladder Logic program a ControlLogix PLC to monitor / control
the AC Drive.

TNTPOAUCTION ...t 3
Install 22-COMM-D AdapTer...........ceieeieeeeee e saee 3
Configure PowerFlex 4 Inputs and OUTPUTS ........ccccoeeoieeiecvicreisieee e, 6

Configure Drive For Network Use.............cc.comnecneeconieeionecss e 20

ReVIeW QUESTIONS .......c.ceeeveeeieeeteeeete ettt ettt ettt es ettt ensereaens 27

ControlLogix File Required
PLC 220 Module 6 PF 4.L5K
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Introduction:

This lesson will use 22-COMM-D DeviceNet Adapter to allow a PowerFlex 4 AC Drive
to be a Node on a DeviceNet Network.

Once the drive is configured using RSNetWorx for DeviceNet on a DevceNet network, a
ladder logic program will monitor and control the PowerFlex 4 used using RSLogix /
Studio 5000 software and a ControlLogix PLC.

This lesson will cover installation / configuration of a:

22-COMM-D DeviceNet Adapter for a PowerFlex 4 AC Drive.
Configure the PowerFlex4 as a DeviceNet node
Communicate with a ControlLogix PLC and the PowerFlex4

Install 22-COMM-D DeviceNet Adapter:

Installation of the adapter requires two components:

1. The 22-COMM-D DeviceNet
2. 22-XCOMM-DC -Base — DSI External Communication Kit

22-XCOMM-DC-Base with 22-Comm-D Interface Installed

PowerFlex 4 ¥YFD
Figure 1-A
22-COMM-D Adapter Components
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The 22-COMM-D DeviceNet Adapter installs in 22-XCOMM-DC —Base Cover

Figure 2-A
22-COMM-D DeviceNet Adapter in 22-XCOMM-DC —Base

Note: DeviceNet Open style connector
8 Switch DIP for Node Commissioning

DSl Interfacce

Ribbon Cable

PowerFlex 4

VYFD 24VDC Power Cable

 22-RJ45CBL-C20
Cable

Figure 3-A
DSI Interface Installed In 22-XCOMM-DC —Base

22 RJ45CBL-C20 connects RJ-45 port on PowerFlex 4 VFD to RJ-45 port on DSI
interface.
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Note: RJ-45 port use RS-485 Serial Communication Standard -

Do Not Plug in Ethernet Devices
Ribbon cable: Connects DSI Interface PC board to 22-COMM-D Interface Board
Remove the original cover from the drive.

24 VDC Power Cable supplies power to the DSI Interface

See Devicenet 22comm-D_User Manual.pdf for DIP Switch setting for 22-COMM-D
interface.

See Devicenet 22comm-D_User Manual.pdf for Diagnostic Indicator Descriptions for
22-COMM-D interface.

Equipment Required:

Computer with RSLogix 5000 / Studio 5000 software
RSLinx software
RSNetWorx for DeviceNet software
Ethernet Port

ControlLogix Demo board with 1756-DNB module, 1756-processor
1756-Ethernet Communication Module
Discrete Input / Output Modules

DeviceNet Demo Board with 871TM Prox switch
RightSight Standard Diffuse Photoelectric Sensor
855T — Stack Light
1791D 8B8P Compact Block I/0
PowerFlex 4 VFD

Note: Other components are also installed on DeviceNet Demo Board
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Local Chassis

Ethernet Module DeviceNet Network
P = e i 7
as [/
o= I
// I 1 —N\
> 1
ControlLogix Local |0 1756-DNB
Processor Modules

TP Cable

Switch

TP Cable

Figure 4-A
Ensure all the DeviceNet component’s cables are connected to the IDC taps on the
bottom of the DeviceNet Demo Board

Computer

Twisted pair Ethernet cables from Computer Ethernet Port the 1756-EtherNet Module
Note: the cable may be directly connected - no Switch required

DeviceNet drop cable to connect the DeviceNet Demo Board to the front port on the
1756-DNB Module located on the ControlLogix Demo Board.

Power-up ControlLogix and DeviceNet Demo Boards

Note: If the display on the 1756-DNB Module shows - No Network Power — the 1756-
DNB Module is not receiving power from the DeviceNet network (drop cable)
cable.

In the Lab exercise a connection will be made from the computer’s Ethernet Port thru
RSNetWorx for DeviceNet using a RSLinx, EtherNet/IP Driver to connect to the

DeviceNet network

Ensure the Computer can connect to the ControlLogix Demo board using the 1756 —
Ethernet Communication Module with an EtherNet/IP driver.

Note: DeviceNet Scanner Module - 1756-DNB — located in slot 6.
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Configure PowerFlex 4 Inputs and Outputs on DeviceNet:

Connect the VFD to a DeviceNet network that has a 1756-DNB module attached.
Use RSNetworx to browse the network to verify the DeviceNet VFD

1756-DNB PowerFlex 4 1P
110V .25HP

00 02

Figure 5-A
PowerFlex 4 VFD as Node 2 on DeviceNet Network.

Node: PowerFlex 4 VFD on DeviceNet Demo Board may be different node address

Remove all components from thel 756-DNB Scanlist. Add PowerFlex 4 VFD in the
1756-DNB Scanner Scanlist.

General | Module Scanlist Ilnput | Output | ADR | Summary |

Available Devices: Scanlist:
5?03. 871TM Shielded 18m... B 02, PowerFlex 4 1P 110V ...

% 04. RightSight Standard ...
{J 0. DSA 4/2 (100-DNY42...

i 09, 1792D-2BvA2D 2in w... ﬂ
=10, 1791D-8B8P 8 Sink ..

§ 11, Stack Light DeviceNe... il

<

[V Automap on Add [V Node Active
r— Electroni :
Upload from Scanner... | v r[‘;:::c:e;ype
[V Vendor

Download to Scanner... | [V Product Code

= | I™ Major Revision
- il [~ Minor I~ or higher

oK | cancel | Apply | Hep

Figure 6-A
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PowerFlex 4 VFD as Node 2 in 1756-DNB Scanner Scanlist

Navigate to the I/O Data tab for the PowerFlex 4 VFD

Bf powerfleca 1P 110V 25HP L (B

General | Parameters /0 Data | EDS File |

Displays the default 1/0 characteristics for this device.

For detailed information, expand one or more message types (default
message type is bold).

=

vl

ge Type ‘ Size [ Data Description

“ Polled

El Input 4 Bytes Logic Status & Feedback
H 2Byte(s)]  Logic Status

> |

i 2Byte(s]  Feedback
ISR0utput 4 Bytes Logic Command & Reference
2Byte(s)  Logic Command
2Byte(s]  Reference

B Cos
El Input 4 Bytes Logic Status & Feedback
Output 4 Bytes Logic Command & Reference
B Cyclic P
EB Input 4 Bytes Logic Status & Feedback

0K | Cancel | gy | Hep

Figure 7-A
I/O Data Tab PowerFlex 4 AC Drive
Note: PowerFlex 4 has 4 Bytes of Input Data and 4 Bytes of Output Data

For Input Data, Bytes 0 and 1 are Logic Status Word — Feedback from the VFD
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Loglc Status Word

Logic Bits
15 [14[131z]n oo [a]7 s [s[a [3 [2]1 Jo |status Description

X |Ready 0=Not Ready
1 = Ready

X Activa 0=Not Active
1= Actve

X Command 0 = Reverse
Diraction 1 =Forward

X Actual Diraction 0= Reverse

1 = Forward

X Aocal 0 = Not Accelerating
1= Accakrating

X Decal 0 = Not Dacelerating
1 = Decakrating

X Alarm 0=No Alarm
1=Alarm

X Fault 0=No Fault
1 = Fault

X Atepasd 0=Not At Reforanca
1= At Raference

%o |x |x Local Contred (') [ 000 = Port 0(TB)
001 =Pt
010 =Pt 2
011 =Put3
100 =Pt 4
101 =Pt s
110 =Pt 6
111 = No Local

xxox |x Rekrance 0000 = Rel A Auto
0001 = Rel B Auto
0010 = Prasat 2 Auto
0011 = Prasat 3 Auto
0100 = Prasat 4 Auto
0101 = Prasat 5 Auto
0110 = Prasat & Auto
0111 = Prasat 7 Auto
1000 =Tarm BIk Marnwal
1001 = DPI1 Manual
1010 = DPI 2 Manual
1011 = DPI 3 Manual
1100 = DPI 4 Manual
1101 = DPI 5 Manual
1110 = DPI 6 Manual
1111 =Jog Ref

1) See *Owners" in drive Usze Marval for furthar infoemation.
Figure §8-A
Logic Status Word for DeviceNet PowerFlex VFDs
Logic Status Word (Word = 16 bits) monitors the VFD

For Input Data, Bytes 2 and 3 will monitors the frequency the VFD is outputting to the
motor.

Output Data controls a DeviceNet VFD

For Output Data, Bytes 0 and 1 are Logic Command Signals — Controls the VFD,
Stopping, Starting, Jog, etc. See Figure 9-A
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Logic Bits

15413 12|11 [10(9(8|7]|6|5]|4]3

o

Command

Desctiption

X Sml_tr

0 = Not &tap
1=5kp

Start (14

0 =Not Start
1 =Slart

Jog

0 =NotJog
1=J0]

Chear Faults

0=Not Clear Fauts
1 =Clear Faults

Diraction

00 = No Command

01 = Forward Command
10 = Ravarsa Command
11 = Hol Diraction Conrol

Local Controd

0 = No Local Control
1 = Locd Controd

MOP Incramant

0 = Not Increment
1 = Incramant

Accal Rate

00 = No Commyand
01=Accel Rak 1 Command
10 = Accel Rak 2 Command
11 = HoM Acoal Rate

Decal Rate

00 = No Command
01=Dacal Rak 1 Command
10 = Dacal Rak 2 Command
11 = Hol Decal Rate

Rekra
Sakct g’

000 = No Commard
001 = Ral. 1 (Ral A Sekct
ow:mr.z’mresa» )
011 = Rar. 2 (Preeet 3)
100 = Ral. 4 (Freset )
101 = Rat. 5 (Freset 5)
110 = Ra. & (Freset 6)
111 = Rat. 7 (Freset 7)

X

MOP Decremant

0 = Not Dacramant
1 = Decrement

(1) A% = Net Stop" condition (lgiz 0) must first be presant befora a *4 = Starf' condition wil start the drive. The Start
~ command acts as & momentary Start command. A *1” wil start tha drive, but retuming to 07 wil not step the drive.

Figure 9-A

PowerFlex 4 Logic Command Word

For Output Data, Bytes 2 and 3 will control the frequency the VFD is outputting to the
motor — controlling motor speed.

The ControlLogix processor will start/stop the drive and control the drive speed.
It will also monitor the VFD frequency output and if the ready to Run and if the VFD is

Mapping VFD Inputs and Qutputs in the 1756-DNB Scanner

Drive mapping to the 1756-DNB will be modified from its Automap on Add setting.

With Auto mapping applied (default) the drive inputs are mapped as a DINT and the
drive outputs are mapped as a DINT.

Navigate to the 1756-DNB Scanner’s Properties -> Input tab.

10
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Generall Modulel Scanlist Input IDutputI ADR | Summary

! 02, Pow... Polled 4

5:1.Data[0].0

< I

Memory: IAssemny Data 'I Start D\Word: IU _l;

ASutoiap

Bits 31 -0

5:1.Datal0
5:1.Datal1

02, PowerFlex 40 1P 110

.50HP

5:1.Datal2

5:1.Datal3

5:1.D atal4

5:1.Datal5

5:1.Datal6

5l Natal7

Figure 10-A

Default Input Mapping of Drive

Click the 1756-DNB Output tab

11
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L% 1756-DNB/A 2| x|

General | Module | Scanlist | Input  Output |ADR | Summary |

Node s I Type I Size I Map l

Autoiap
- B 02 Po.. Polled 4 5:0.Data[0].0 _,
Advanced... I
q l _'I Options... I
Memory: IAssemny Data 'I Start DWord: IU _%
Bits 31 -0 -
5:0.Datal0
5:0.Datall
5:0.Datal2
5:0.Datal3
5:0.Datal4
5:0.Datal5
5:0.Datal6
5:0.Datal?
5.0.Datal® Ad|
oK I Cancel | Apply | Help I
Figure 11-A

Default Output Mapping of Drive
Remapping of the VFDs Inputs and Outputs will make it easier to control / monitor
Frequency values through the ControlLogix Ladder File.
Return to the 1756-DNB Input tab.

1. Click the Unmap Button to delete Automap information.
Input Screen will appear as:

12
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Genﬁ' Module| Scanlist  Input lEIulput' ADR | Sumrnary'

Node I Type I Size I Map I

AutoMap
- B 02 Pow... Polled 4 No

Unmap

Advanced...

PELH

« | LI Options...

Memory: IAssemh[y Data 'I Start DWord: ID _%
Bits31 -0 | [ [T LLTLCOECTCCT T Efrrer

| 5:l.Datal0
:|.Datal1
| 5:l.Datal2
:.Datal3]
:|.Datal4!
:|.D atal5!
:|.D atal6!
:|.Datal 7!
:|.Datalg!

C

o

o

2
oo

]

2
o

=
o
£

Figure 12-A
Inputs Unmapped

2. Click the Output tab - Unmap Outputs (Unmap Button). Output Screen will appear as:

General | Module | Scanlist | Input ~ Output IADH | Summary |

Node s JLT ype I Size I Map l AutoMap
® 02, Po. Polled 4 No

Unmap

Advanced...

« | _'I Options...

Memory: IAssemny Data 'I Start Dword: |0 &

uid

»

Bis31-0 [ {{TTLLEETTTTCTECTTTTOEEEETTTe

5:0.Datall
5:0.Datall
5:0.Datal2
5:0.Datal3
5:0.Datal4
5:0.Datal5
5:0.Datal6
5:0.Datal?
5:0.Datal8

L

oK | Cancel | Apply | Help

Figure 13-A
Outputs Unmapped

Return to Input tab to manually map Input Data for the VFD.

Instead of have one (1) DINT Element for Input Data, two (2) 16 bit INTs will be used.

13
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This will allow the VFD status bits and the speed reference feedback to appear in
separate data elements, making it easier to find the data when monitoring /
troublingshooting the processor ladder logic.

On the Input mapping screen click the Advanced... button.

Geni}ll Modulel Scanlist Input |0utput| ADR | Summaryl

Node & | Type | Size | Map | Autoh
® 02, Pow... Polled 4 No
Unmap |
Advanced... |
‘I I _’l Options... |
Memory: IAssemny Data 'I Start DWord: IU _|::l
Bits31-0 [ [LLOLCTLCTECEECTTET T EiTrLf=
| 5.1.Datall] =
[5il.Datall]
| 5:1.Datal2]
[5il.Datal3
[5il.Datald
[5il.Datals
[5il.Datal6
5:.Datal?
"51.Datald] hd|
Figure 14-A
Advanced... Button
The Advanced Mapping screen appears.
el 3
Map | Message Offset | Memor Offset | Bit Lengtt
2 <not mapped>
3 <not mapped>
4 <not mapped>
|
—Map From:
Message: |<None> 'I
Byte: o =
Bit: 0 = Bit: 0 _l

Bit Length: |

Lk

Apply M apping
Delete Mapping I Close I Help |
Figure 15-A

Advanced Mapping Screen
Make sure Map 1 is selected in upper region of the Advanced Mapping Window.

14
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On the left side of the screen in the Map From region — Message box, select Polled.

—MapFrom:——— ~MapTo:
Message:  |<None> 'I Memory: | Assembly Dat: v

<None> | = =
Byte: Dword: |- =

Bit: o = Bit; 0 =

Figure 16-A
Select Polled Message

The data for DeviceNet components uses a byte (8 bits) as the default data size.

Map From: at Byte 0, Bit 0,

Map To DWord 0, Bit 0,

Bit Length 16.

The Advanced Mapping screen will appear as:

—Map From:——— ~MapTo:

Message: |F'olled 'l Memory: IAssembly Date'l

Byte: |D = N Dword: [0 =]
il o — Bit o =
Apply Mapping | Bit Length: =

Delete Mapping | | Close I Help |

Figure 17-A
Advanced Mapping

Click the Apply Mapping button to save the modified map settings.

The upper region of the Advanced Mapping Screen will appear as:

AT

Map l Message I Offset I Memory I Offset l Bit Lengtt
Palled 0:0 Assembl... 0.0 16

2 <not mapped>

3 <not mapped>

4 <not mapped>

< | H

Figure 18-A

15
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Apply Mapping
Select Map 2.

Map l Message | Offset l Memory l Offset | Bit Lenatt
1 Paolled 0.0 Assembl... 0:0 16

3 <not mapped>

4 <not mapped>

< | 2l
e hd e Crmrne —_———= hd e T e

Figure 19-A

Map 2 Selected

In Map From region, select Message — Polled, Byte 2, Bit 0
In Map To, select DWord 1, Bit 0
Bit Length 16.

The Advance Mapping screen should appear as:

—Map From:——— ~MapTo:

Message: |F'olled 'I Memory: IAssembly Dat: 'I
Byte: |2 _l? Dword: —
Bit: IU _l? Bit: 0

&pply Mapping | Bit Length: |16 _:‘

Delete Mapping | | Close Help |

Figure 20-A
Map 2 Data

L]

Click the Apply Mapping button.
Map 1- 16 bits will be the Logic Status Word — See Figure 8
Map 2 — 16 bits will be the frequency Feedback of the VFD.

The Advance Mapping screen for PowerFlex 4 inputs appears as:

16



o~ PLC220 Lab Exercise 17, 2/17/17
orthwest State I AM iSTAR, A DOL funded project

See Figure 21-A

g

Map I Message I Offset I tMemory I Offset ] Bit Lenagtt

1 Polled 0:0 Assembl... 0.0 16

2 Polled 2:0 Assembl...

3 <not mapped>

4 <not mapped>

< | 2l

—MapFrom:——— ~Map Tao:
Message: IPolIed VI Memory: IAssembly Dat: 'l
Byte: 2 = Dword: |1 —|
Bit: IU _% Bit: IU _‘::'

Bit Length: |16

J< )

Delete Mapping | Close Help |

Figure 21-A
Input Advanced Mapping Completed
Click the Close button.
The Close button will return to the Input screen for the PowerFlex 4 VFD.

The Input Logic Status Data for the drive will use the first 16 bits (0-15) of I.Data[0]
The Input Feedback will use the first 16 bits (0-15) of I.Data[1].

Genelall Modulel Scanlist Input Il:lulpull ADR | Sumrnaryl

Node s | Type | Size | Map | Sutohiap
® 02, Pow.. Poled 4  Yes =N
Unmap I
%
q | _’I Options... |
Memory: IAssemny Data 'I Start D\Word: IU _j;

Bits31-0 [ [{ {0 LOOLOCECETET I EETfrfrifififs|
5:1.Datal0 02, PowerFlex 40 1P 1...
5:1.Datall 02, PowerFlex 40 1P 1...
5:1.Datal2
5:1.Datal3
5:1.Datal4
5:1.Datals
5:1.Datal6
5:.Datal7
51.Datald Ad|

0K | Cancel | Apply | Help |
Figure 22-A

17
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Inputs after Advance Mapping
Click the Apply button to accept the mapping

The Logic Status Word of the VFD is now mapped to first input data element, Bits (0-15)
of the 1756-DNB module.

The 1756-DNB Scanner Module is located in Slot 6 of the ControLogix Demo Board
If bit Local:6:1.Data[0].0 is ON in the PLC —the drive is Ready to run — Not Faulted
If bit Local:6:1.Data[0].1 is ON in the PLC —the drive is running (Active)

If bit Local:6:1.Data[0].4 is ON in the PLC —the drive is accelerating.

Drive Frequency Feedback information is in 6:1.Data[1] — bits 0-15.

Loglc Status Word

Logic Bits
1514131z ]0]ele|7[s]5]4]3 |2]1

o

Slalus Description

Ready 0=Not Raady
1 = Ready

X Activa 0=Not Active
1= Active

X Command 0 = Reverse
Diraction 1 = Forward

X Actual Diraction [ 0= Rewerss

1 = Forwand

X Aoccal 0 = Not Accelerating
1 = Accakrating

X Decal 0 = Not Dacelerating
1 = Decakrating

X Alarm 0=No Alarm
1=Alarm

X Fault 0=No Fault
1 = Fault

X AtSpaed 0=Not At Reforanca
1 = Al Raference

X o[x |x Local Contred [1) | 000 = Port 0(TB)
001 =Port1
010 =Put2
011 =Pt 3
100 = Port 4
101 =Puts
110 = Port 6
111 = NoLocal

»

18
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Rekrance

0000 = Rel A Auto
0001 = Rel B Auto
0010 = Prasat 2 Auto
0011 = Prasat 3 Auto
0100 = Prasat 4 Auto
0101 = Prasat 5 Auto
0110 = Prasat & Auto
0111 = Prasat 7 Auto
1000 =Tarm Bk Marwal
1001 = DPI1 Manual
1010 = DPI 2 Manual
1011 = DPI 3 Manual
1100 = DPI4 Manual
1101 = DPI 5 Manual
1110 = DPI 6 Manual
1111 = Jog Rel

1) See *Owners’ in drive Uszr Marual for futthar information,

The PowerFlex 4 Outputs will be mapped using the 1756-DNB Scanner Properties -

Output tab.

Figure 23- A

Logic Status Word

The procedure is similar to the Advanced Mapping of Inputs.

Automapping of Outputs removed on page 11. See Figure 13-A.

Click the Advanced button on the Output tab window, the Advanced Mapping screen for

drive Outputs appears.

Advanced Mapping : 02, PowerFlex ¢

21

Message: I <Mone> ¥ l

Map I Message l Offset I Memory I Offset I Bit Lengtt
1 <not mapped>

2 <not mapped>

3 <not mapaed>

4 <not mapped>

Rl |
—Map From: —Map Tor

Memory: I#‘a.ssernbly Dat: 'l

Byte: IU _1: Dword: |0 =
Bit: o = Bit: 0o
Loplu M apping | Bit Length: | =
Delete Mapping | Close | Help
Figure 23-A

19
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Advanced Mapping Screen for Drive Outputs

Follow the steps on pages 12-15 to configure the Advanced Mapping for the VFD
Outputs. Steps are the same as mapping Inputs

Note; Map 1 - Bytes 0 and 1 are the Logic Command Word — 16 bits
Controls stopping, starting, etc.

Map 2 — Bytes 2 and 3 are the Speed Reference Word -16 bits
Word value will control the frequency output of the VFD
The completed Advanced Output screen will appear as:

See Figure 25-A

Advanced Mapping : 02,

PowerF 2| x|

Map | Message I Dffset l kMemory l Offset I Bit Lenatt
1 ﬁed 00  Assembl. 00 16
2 Polled 2.0 Assembl...  1:0 16
3 <not mapped>
4 <not mapped>
< | 2l
—MapFrom:———— ~MapTa
Message: IPoIIed 'I Memory: IAssemny Dat: 'I
Byte: 2 = Dword: |1 _l;
Bit: | Bit: IU _l;
| Spply Mapping I Bit Length: |16 _:l
Delete Mapping | Close | Help |

Figure 25-A
Advance Mapping for Drive Outputs

Click the close button on the Advance Mapping screen to return to the Output tab screen.
The screen will appear as:

20
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LY. 1756-DNB/A

Glall Module | Scanlist| Input ~ Output IADR | Summary |

Node ¢ | Type | Size | Map [ Autatdap
B 02 Po.. Polled 4 Yes
Unmap I
q | _ﬂ Options... I

Bits 31 -0
5:0.Datal0
5:0.Datall
5:0.Datal2
5:0.Datal3
5:0.Datal4
5:0.Datal5
5:0.Datal6
5:0.Datal7?

5.0.Datald Ad|

oK | Cancel | Apply | Help |

Figure 26-A
Drive Outputs After Advanced Mapping

Click the Apply button to accept the output mapping.

The Logic Command of the VFD is now mapped to first output data Element, Bits (0-15)
of the 1756-DNB module.

For example if bit Local:6:0.Data[0].0 is ON in the PLC —the drive will stop.
If bit Local:5:0.Data[0].1 is toggled from OFF to ON in the PLC —the drive will start

Note: For VFD starting and stopping only a momentary signal is required — 3 Wire
Control

Note: The Start Bit requires a toggle from OFF to ON to start the drive. The bit being
True / ON does not necessarily mean the drive is running.

Note: Stop signal take precedence over start signal

Drive Speed Reference information is in 6:0.Data[1] — bits 0-15.

21
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Logic Bits

15413 12|11 [10(9(8|7]|6|5]|4]3

o

Command

Desctiption

X Sml_h

0 = Not &tap
1=5kp

Start (144)

0 = Not Start
1 =Slart

Jog

0 =NotJog
1=J09

Chear Faults

0=Not Clear Fauts
1 =Clear Faults

Diraction

00 = No Command

01 = Forward Command
10 = Ravarsa Command
11 = Hol Diraction Conrol

Local Controd

0 = No Local Control
1 = Locd Controd

MOP Incramant

0 = Not Increment
1 = Incramant

Accal Rate

00 = No Commyand
01=Accel Rak 1 Command
10 = Accel Rake 2 Command
11 = HoM Acoal Rate

Decal Rate

00 = No Command
01=Dacal Rak 1 Command
10 = Dacal Rak 2 Command
11 = Hol Decal Rate

Rekra
Sabct )

000 = No Commard
001 =Rat. 1 (Rl A Seko
010 = Rar. 2 (Rl B Sk
011 = Rar. 2 (Preeet 3)
100 = Rat. 4 (Fresetd)
101 = Rat. 5 (Freset 5)
110 = Ra. & (Freset 6)
111 = Rat. 7 (Freset 7)

X

MOP Decremant

0 = Not Dacramant

1 = Decrement

[} A %= Nat Stop" condition (logic ) musst first be presant befora a *4 = Starf’ condition wil start the drive. Tha Start
~ command acts as & momentary Start command. A *1” wil start tha drive, but retuming to 07 wil not step the drive.

Figure 27-A
PowerFlex 4 Logic Command Word
See Chapter 4 and Appendix D of Devicenet 22comm-D_User Manual.pdf for
additional information on configuring the 22-Comm-D VFD DeviceNet Interface.

Configure Drive For Network Use:

Ensure RSNetWorx is Online
Using RSNetworx Upload the parameters from the PowerFlex 4 drive.

Right click the PowerFlex 4 icon on the Network Layout window — Select Properties
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SOELHEYE NI 871TM RightSight
e las izl Shielded 18mm Standard

with micro Diffuse
5 & Cut Ctrl+X
Copy Ctrl+C
ﬁ Paste Ctrl +Y

Delete Del -

Upload from Device
Download to Device

Class Instance Editor...
Re-register Device...

At
Figure 28-A
PowerFlex 4 Properties

Click the Parameters tab
Click the Upload button if required

[ EDs Editor » - L= |}

I Do you want to upload the configuration from the device, updating the

software's configuration; or download the software's configuration to
the device, updating the device?

il For more information, press F1
Upload | Download | Cancel |
- A
Figure 29-A
Upload VFD Parameters

| ,
|

Uploading 'ParamEE’

Cancel
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Navigate to view Parameters 36 —Start Source and Parameter 38 — Speed Reference

% PowerFlex 4 1P 110V .zsnp_ P S|

PLC220 Lab Exercise 17, 2/17/17

Figure 30-A
Upload Progress Bar - VFD Parameters

General Parameters | 1/0 Data | EDS File |
Sel,ect thn_a parameter that you want to configure and initiate an
—¥] action using the toolbar.
[~ Groups B ISingIe vl = Monitor B &

ID i I@Igl Parameter I Current Value »
28 # & Reserved 0
29 # & Reserved 0
30 @ £ Reserved 0 =
31 Z Motor NP Volts 230V -
32 € Motor NP Hertz 60 Hz
33 & Motor OL Current 15A
34 & Minimum Freq 0.0 Hz
35 & Maximum Freq 60 Hz
36 Start Source Comm Port
37 Stop Mode Ramp, CF
38 Speed Reference Comm Port
39 & Accel Timel 10.0 Sec
40 & Decel Timel 10.0 Sec Il
M Recet Ta Nefalic Rearh TAle

< | 1] 3

Y
ok | Cancel oy | Help

Figure 31-A
PowerFlex 4 VFD Parameters

Current Value of Parameter 36 — Start Source:

Current Value of Parameter 38 — Speed Reference:

Verify parameters 36, Start Source, and Parameter 38, Speed Reference, are set for

Comm Port.

I AMiSTAR, A DOL funded project

If the Parameters’ values are not Comm Port change both Parameter values to Comm Port

using the drop-down selection boxes for the Parameters
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Start Source
Stop Mode
Speed Reference
& Accel Timel
# Decel Timel

Rearet Ta Nafaléc

PLC220 Lab Exercise 17, 2/17/17
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Comm Port Ll
3-Wire ~

2-Wire _
2-W Lvl Sens = ‘
2-W Hi Speed )

< |

-

Figure 32-A
Start Source PowerFlex 4 VFD Parameters

Stop Mode
Speed Reference
& Accel Timel

% Decel Timel
Recet Ta Nefalie

Ramp, CF
Comm Port

v Ll

InternalFreq
0-10V Input
4-20mA Input

Preset Fre

—
-~

~r l

Figure 33-A

Speed Reference PowerFlex 4 VFD Parameters

See pages 3-9 through 3-11 of 22a-Powerflex 4 User Manual.pdf for additional
information on configuring Start, Stop and Speed Reference Parameters of the

PowerFlex 4 VFD.

Click the Apply button to download changes to the VFD

® £ Reserved 0
& Jog Frequency 200 Hz
# Jog Accel/Decel 10.0 Sec
& D Braba Timea nnCe- %
< | [ »
ok | cancel | Apy | Hep |
— — T— 1.5 4
Figure 34-A

PowerFlex 40 Download Parameters

Click Yes to Confirm Download to the PowerFlex 4 VFD

See Figure 35-A
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Do you want to download the configuration to the device;
updating the device's configuration?

Yes r\J No Cancel
Ly

Figure 35-A
Confirm Download to VFD

Save the DeviceNet Configuration file as Module 6 PF4 VFD.dnt

Save in:l 1. Module_five

Name
. Adding_io-block
.. Comm_Nodes-Pict
.. default_programs
.. Modules_Done
.. New folder

Date modified

1/21/2017 8:22 PM
1/23/2017 10:48 AM
1/22/2017 8:34 AM
1/25/2017 12:41 PM
1/25/2017 12:15 PM

< | mn

»

File name:

Module 6 PF4 VFD.dnt

Save I

N
Save as type: lDevice Net Flles (*.dnt) ;]

Figure 36-A

Save VFD Network Configuration File

Download the Module 6 PF4 VFD.dnt to the 1756-DNB Scanner
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WwEEeNs]  PowerFlex 4 1P 871TM
110V 25HP  Shielded 18m
with micr

& 3
& Cut Ctrl+X
Copy Ctrl+C
& paste »

Delete Del

Upload from Device

Download t"Device

Class Instance Editor...

Re-register Device...

Export I/0 Details...

1 » Properties...
Figure 37-A
Download File to the 1756-DNB Scanner

Open and Import PLC 220 Module 6 PF 4.1L.5K to Studio 5000

Download the demo program PLC 220 Module 6 PF 4.ACD to the ControlLogix
Demo Unit.

Put processor in RUN mode
Put 1756-DNB Scanner into Run Mode

If the PowerFlex 4 VFD is faulted, press the Stop button on the Drive’s keypad Unit to
Reset Fault.

Press the blue Escape button (Esc) on the PowerFlex 4 until the Numeric Display on the
VFD reads 0.0
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LA 110D W ¢ TR
Local210ata7? Local£:0.CommandRegister Run
B
|

Stop VFD
Local210am 1 Local§:0.Dat=(0} 0
1 3 E
SanVFD
Local21Data2 Local6:0 Data{0) 1
i
3 C
Jog VFD
Local210ata3 Local§:0.Datzf0] 2
e
4 €
Reany
Local§10at3(0) 0 Local3:0.0ata0
4 —— [— - —
Ruming
Local61.0a{0}1 Local:3:0.Data 1
I E
Local210ata6 MOV. MOV
6 —— [f— Moe Moe —
Source Speed Source LocalflDat(1]
0 0
Dest Local:0.Da1] Dest Speed_Fak
0 0
Eng
.
Figure 38-A
Ladder Logic Demo File
Verity Operation:

Rung 0 — Puts the 1756- DNB in RUN Mode

Rung 1- Stop s the VFD

Rung 2 — Starts the V FD

Rung3 — Jogs the VFD

Rung 4 — Monitors if VFD is Ready to Run

Rung 5 — Monitors if VFD is Running

Rung 6 — Speed Tag sends Frequency command to VFD
Speed Fdbk — shows VFD Frequency Output

Ensure PLC and 1756-DNB Scanner are in RUN Mode

Verity that VFD is not Faulted

If the PowerFlex 4 VFD is faulted, press the Stop button on the Drive’s keypad Unit
Verify PLO on Contrologix Demo Board is on — Drive Ready to RUN

Press PB2 on the Contrologix Demo Board

Does PL1 on Contrologix Demo Board come On?

Is the VFD Running?

28




PLC220 Lab Exercise 17, 2/17/17
I AMiSTAR, A DOL funded project

Ensure SW6 on Contrologix Demo Board is ON (right position)
At Rung 6 enter the value of 30 in the Speed tag.

Is the VFD running?

What frequency is the VFD outing to the motor?

At Rung 6 Value of Speed Fdbk?

Explain:

Press PB1 on the Contrologix Demo Board

What happens to the VFD?

What happens to PL1?

Put the 17566-DNB Module into IDLE Mode

State of PLO on Contrologix Demo Board;

Explain:

Press Stop button on VFD keypad Unit

State of PLO on Contrologix Demo Board;

Explain:

Put the 17566-DNB Module into RUN Mode
Press PB3 on the ControlLogix Demo Board

What happens to the VFD?

Release PB3 pushbutton

What happens to the VFD?

Press and hold PB3 on the ControlLogix Demo Board
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What is the maximum frequency the VFD ouputs?

PB3 controls what function for the VFD?

Navigate to the RSNetWorx For DeviceNet - View PowerFlex 4 Parameter #78

Use Monitor to view Parameter #78 Online

[~ Groups A ISingIe v”=9Monitor = W

= ‘@ﬁ S ‘ S Monitors paramg

n 2 Preset Freql 5.0 bz

72 & Preset Freq2 10.0 Hz

73 & Preset Freq 3 200 Hz

74 @ £ Reserved 0

75 & & Reserved 0

76 @ £ Reserved 0

77 @ £ Reserved 0 3
- 78 Jog Frequenq 20.0 Hz o

79 # Jog Accel/Decel 10.0 Sec

Figure 39-A

Mointor PowerFlex 4 Parameter 78

Value of PowerFlex 4 Parameter 78:

Press PB1 and PB2 pushbuttons on the ControlLogix Demo Board

What happens with the VFD?

Explain:

Add a Rung 7 that will turn ON PL7 when the VFD reaches its commanded frequency
(At Speed)
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Review Questions

1. T F Input bits in the 1756-DNB modules stop, start, jogs a DeviceNet
VFD

2. How much Output data does the PowerFlex 4 VFD use in the 1756-DNB?

a) 16Bits
b) 1 Bytes
c) 32Bits
d) 2 Bytes
3. Which data bit will Jog a PowerFlex 4 VFD
a) 0
b) 1
c) 2
d 3

4. T F PowerFlex 4 output data monitors the VFD

5. How many bits make up the PowerFlex 4’s Feedback value?
a) 2

by 4
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C) 8
d) 16
¢) 32

6. T F Output Data bit 0 stops a PowerFlex 4 VFD

Review Question Answers
)F
2)c
3)c
4)F
5)d

6) T

DOL DISCLAIMER:

This product was funded by a grant awarded by the U.S. Department of Labor’s
Employment and Training Administration. The product was created by the grantee and
does not necessarily reflect the official position of the U.S. Department of Labor. The
Department of Labor makes no guarantees, warranties, or assurances of any kind,
express or implied, with respect to such information, including any information on linked
sites and including, but not limited to, accuracy of the information or its completeness,
timeliness, usefulness, adequacy, continued availability, or ownership.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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