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PLC134 LAB 1.2: POWERFLEX 4 DEVICENET
SETUP

Student Name:

Student ID:

LAB OUTCOMES:

1. Demonstrate how to configure the 22-COMM-D DeviceNet adapter for a PowerFlex 4 -AC Drive
2. Demonstrate how to configure an AC Drive as a node on a DeviceNet network

LAB PROCESS:

This Lab Exercise 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.

Part1

Installation of the adapter requires two components:

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

PowerFlex 4 VFD

Figure 1-A
22-COMM-D Adapter Components

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

DSl Interfacce

Fi 2 e iy Ribbon Cable

PowerFlex 4
VFD

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.

Note: RJ-45 port use RS-485 Serial Communication

Standard - Do Not Plug in Ethernet Devices

Ribbon cable: Connects DSl 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.

24V¥DC Power Cable
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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/O
PowerFlex 4 VFD
Note: Other components are also installed on DeviceNet Demo Board

Local Chassis .
Ethernet Module DeviceNet Network

- i -

/ 8
-
ControlLogix Local IO 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

Computer

bottom of the DeviceNet Demo Board

PLC134 Lab 1.2
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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.

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

PLC134 Lab 1.2
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Remove all components from the1756-DNB Scanlist. Add PowerFlex 4 VFD in the
1756-DNB Scanner Scanlist.
&7 1756-DNB

General | Module Scanlistlhm_u | Output | ADR | Summary |

Available Devices: Scanlist:

£ 03, 871TM Shielded 18m... B 02, PowerFlex 4 1P 110V .
% 04, RightSight Standard ...
£) 06. DSA 4/2 (100-DNY42...
B 03, 17520-2BVA2D 2in w... _<]
S=10, 1791D-8B8P 8 Sink |...
! 11, Stack Light DeviceNe... _>_>_J

<

[V Automap on Add [V Node Active
— Electronic Key:
Upload from Scanner... | ¥ De vic?ily'ype
V¥ Vendor
Download to Scaner... | o P Gl
™ Major Revision
R VO Coamniets - I [T Miner T or Figher
ok | cancel | mpy | Hep
Figure 6-A

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

Navigate to the I/O Data tab for the PowerFlex 4 VFD
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General | Parameters 140 Data | EDS File |

Displays the default |/0 characteristics for this device.

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

v

ge Type | Size | Data Description
“ Polled

El' Input 4 Bytes Logic Status & Feedback

i e 2Byte(s]  Logic Status

2Byte(s]  Feedback

4 Bytes Logic Command & Reference
2Byte(s]  Logic Command
2Bytels]  Reference

=1 (s

m

B ros
- Input 4 Bytes Logic Status & Feedback
#- Output 4 Bytes Logic Command & Reference
B Cyclic B
El' Input 4 Bytes Logic Status & Feedback

(- S ]

o]

Cancel | Apply |

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

Loglc Bits
15 (14 (13 |12 |11 [10 (9 (8|7 |6 |5|4 |3 [2]1 |0 |Slatus Description

Ready 0= Not Raady
1 = Ready

X Acthve 0= Not Active
1= Actva

X Commard 0 = Reverse
Diraction 1 =Forward

X Actual Diraction 0= Reverse
1 = Forward

X Accal 0 =Not Accelerating
1 = Accakarating

X Decal 0 = Not Dacelerating
1 = Decakiating

X Alarm 0=No Alarm
1=Alarm

X Faun 0=No Faurt
1 = Faull

X At Spaed 0=Not At Referanca
1= Al Raference

X [x |x Local Contred 111 | 000 = Port 0(TR)
001 =Puti
010 =Put2
011 =Put3
100 = Port4
101 =Puwts
110 =Pt 6

»

o Ix x Rekrance 0000 = Ref A Auto
(001 = Rel B Auto
0010 = Prasat 2 Auto
0011 = Prasat 3 Auto
0100 = Prasat 4 Auto
0101 = Prasat 5 Auto
0110 = Prasat Auto
0111 = Pragat 7 Auto
1000 = Tarm Bk Manual
1001 = DPI 1 Manual
1010 = DPI 2 Manual
1011 = DPI 3 Manual
1100 = DPI 4 Manual
1101 = DPI 5 Manual
1110 = DPI 6 Manual
1111 =Jog Rel

1) See *Owners’ in drive Uszr Maru for furthar information,

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
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Stopping, Starting, Jog, etc. See Figure 9-A

Loglc Command Word

Logic Bits

15 |14 [13

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

N
-
o

Command

Desctiption

sm [§))

-

0 =Not Stop
1=58kp

x| |startt

0 = Not Start
1=Slart

X J0g

0=Not
1=Jogm

Chear Faulls

0=Not Clar Fauts
1 = Char Faulls

Diraction

00 = No Command

01 = Forward Command
10 = Ravarsa Command
11 = HoKl Diraction Contol

Local Contrad

0 = No Local Control
1 = Local Controd

MOP Incramant

0 = Not Increment
1 = Incramant

Aooal Rats

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

Decal Rate

00 = No Command

01 =Dacsl Rak 1 Command
10 = Dacal Rak 2 Command
11 = Hol Decal Rats

Rekral
Salct

000 = No Commard
001 = Rar. 1 (Raf A Se
010 = Rar. 2 {Ral B 88
011 = Raf. 2 (Freeet 3)
100 = Fat. 4 (Freset 4)
101 = Rat. 5 (Freset 5)
110 = Rat. & (Freset &)
111 = Rat. 7 (Freset 7)

MOP Decremeant

0 = Not Dacramant
1 = Decrement

1) A= Nat Stop” condition (legic 0) sl first be presant befors a 1 = Starf” condition wil start the drive. The Start
 command acts as & momentary Starf command. A" wil start tha drive, but retumingto 0" will nct stop the drive.

For Output Data, Bytes 2 and 3 will control the frequency the VFD is outputting to

Figure 9-A

PowerFlex 4 Logic Command Word

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 running.

PLC134 Lab 1.2
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Mapping VED Inputs and Outputs 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.

See Figure 10-A

General' Modulel Scanlist  Input |0utputl ADR I Summaryl

Node /| Type | Size | Map
-1 02, Pow... Polled 4 5:.Data[0].0

% Unmap I
Advanced... |
« | _’] Options... |

Memory: |Assembly Data 'I Start D\Word: IU :_:’
Bits31-0 [ {{LOOLOERCEOLIERfrfrififiifs]

5:1.Datal0 02, PowerFlex 40 1P 110 . 50HP
5:1.0atal1
5:1.Datal2]
5:1.Datal3]
5:1.Datal4]
5:1.Datal5]
5:1.DatalB]
5:1.Datal71

Autatd ap

Figure 10-A
Default Input Mapping of Drive

Click the 1756-DNB Output tab
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General | Module | Scanist | Input  Output IADH | Summary |

MNode / | Type | Size I Map I Autoia
f— AP0, p
@02 Po. Poled 4  50Datal0}0 [ ks |
‘] l —’] UplIOI’IS... I
Memory: IAssembI,u Data "I Start DWord: IU 3:
Bits 31 -0 -
5:0.Datall
5:0.Datall
5:0.Datal2
5:0.Datal3]
5:0.Datal4
5:0.Datals
5:0.Datalf
5:0.Datal7
5.0.Datald Ad|
oK Cancel | oty | Hep |
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:

PLC134 Lab 1.2
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Gens{}ll Module | Scanlist Input lDutputl 4DR | Summar |

Node

4 | Type | Size I Map ]

<«

|02

Pow... Polled 4 No

| jid]

PELH

Autodap
Urimap
Advanced...

Options...

Memary: |Assembly Data 'I Start D'word: ID _‘?

Bits 31 -

o [ e eeeeee e

LI

o|o|o
IR
[
N

o

o

o

2
Slololole
o
QL
o

o

KX

Figure 12-A
Inputs Unmapped

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

appear as:

Generall Modulel Scanlistl Input  Output IADR | Summaryl

Outputs Unmapped

Node / || Type | Size I Map | AutoMa
p
- B 02,Po.. Poled 4  No
Advanced... |
< | »f et |
Memary: |Assembly Data 'l Start DWord: |0 a:

Bits31-0 ([ {LOLOOCOOCILETCETCETCirfrififf
5:0.Datall -
5:0.Datall
5:0.Dataf2
5:0.Datal3
5:0.Datal4
5:0.Datal5
5:0.Datal6
5:0.Datal?
50.Datal8 hd|

oK | Cancel I Apply | Help I
Figure 13-A

PLC134 Lab 1.2
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Return to Input tab to manually map Input Data for the VFD.
Instead of have one (1) DINT Element for Input Data, two (2) 6-bit INTs will be used.

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.

Genﬁ[%l] Module | Scanlist Input | Dutput | ADR | Summary |

Node * | Type | Size | Map | TRV

® 02, Pow... Polled 4 No

Unmap I

‘l _’J Options... l
Memory: IAssemny Data 'I Start D\Word: IU _‘——:-I

gits31-0 [ [[{TLLTTTTTTTTTTTTTTTTTTTTTTTT T
| 5:1.Datal0 =
| 5:l.Datal1
| 5il.Datal2!
| 5il.Datal3
| 5:l.Datal4
| 5:l.Datals
| 5:|.Datal6
5.l.Datal7
| 51.Datald Ad|

Figure 14-A (Advanced... Button )
The Advanced Mapping screen appears.

21

Map | Message Offset | Memor Offset | Bit Lengtt

2 <nat mapped>
3 <not mapped>
4 <not mapped>

~Map From:

Message: | <None> '|

Byte: =

Bit: IU 3: Bit: 0 =

Bit Length: |

Ll

ApplyMapping
Delete Mapping I | Close I Help |

Figure 15-A
Advanced Mapping Screen
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Make sure Map 1 is selected in upper region of the Advanced Mapping Window.

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

~MapFrom:—————— MapTo:

Message: |<Mone> ¥ Memory:
<None>

Byte: Polled D'word: I':’ 3:
Bit: L e Bit: I':‘ 3:

Figure 16-A
Select Polled Message

Azzembly Dat: >

i

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

Map From: at Byte O, Bit O
Map to DWord 0, Bit 0
Bit Length 16.

The Advanced Mapping screen will appear as:

~MapFrom:——— ~Map To
Message: IPoIled "I Memory: IAssembly Dat: "I
Byte: IU _% Dword: |0 =

Bit: 0 — Bit: 0 =

&7

Apply Mapping I Bit Length: I __‘;
Delete Mapping I | Close I Help l

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:
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_hs
Map l Message

I Offset ] Memory

| Ditset | Bit Lenatt

Polled 0:0 Assembl.. 00 16
2 <not mapped>
3 <not mapped>
4 <not mapped>
<] | »f
Figure 18-A
Apply
Mapping Select Map 2.
Map l Message l Offset l Memory l Offset l Bit Lengtt
1 Paolled 0:0 Assembl... 0:0 16
2 <not mapped>
3 <not mapped>
4 <not mapped>
< | ]
v— hd ar ElﬂM’ ———————— — ’l‘ o Tﬂ'
Figure 1 9-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:

Message: IPolled 'l
Byte: |2 3:
Bit: |0 _,::'

~Map T

Memory: IAssembly Dat: ']

D' ord: _:I

L

_Apply Mapping |

Bit IU -
Bit Length: I1 B __,::l

Delete Mapping l

| Close I Help

Figure 20-A
Map 2 Data

Click the Apply Mapping button.

PLC134 Lab 1.2
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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:

See Figure 21-A

h§
Map I Message l Offset l Memary I Offset | Bit Lengtt
1 Polled 0.0 Assembl.. 0.0 16
2 Folled 20 Assembl... 0
3 <nat mappeds>
4 <nat mapped>
< | »
~MapFrom: ——— MapTao:
Message: IPoIIed 'I Memony: IAssemny Dat: 'l
Byte: 2 = Diword: |1 .
Bt 0 = Bit: 0 =
Aoply Mapping Bit Length; |16 =
Delete Mapping | Close | Help I

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].

PLC134 Lab 1.2
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Generall Modulel Scanlist Input IlJu!put] ADR | Summatyl

Node / I Type I Size I Map |
- B 02, Pow... Polled 4 Yes

AutoMap

_ umsp |
k
4| | 2 M
Memory:; IAssemny Data 'I Start DWordzIU —_-]_:’

Bits31-0 [ [L{TLLICETLET T TfT =
5:1.Datall 02, PowerFlex 40 1P 1...
5:1.Datall 02, PowerFlex 40 1P 1.
5:1.Datal2
5:l.Datal3]
5:1.Datal4
5:1.Datal5
5:1.Datalb
5:1.Datal?
51.Datald Ad|

oK | Cancel I Apply I Help |
Figure 22-A

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.
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Loglc Status Word
Loglc Bits
1S4 13 (12|11 |10 |9 8|7 [6|5]|4|3 |21 (0 |Status Description
x |Ready 0=Not Raady
1 = Ready
X Active 0= Not Active
1= Activa
X Command 0 = Reverse
Diraction 1 =Forward
X Actual Diracion | 0= Reverse
1 = Forward
X Accal 0 = Not Accelerating
1 = Acoakrating
X Decal 0 = Not Dacelerating
1 = Decakraling
X Alarm 0=No Alarm
1=Alarm
X Fault 0=No Fault
1 =Faull
X Al Spaed 0=Not Al Relranca
1 = Al Raference
X o|x |x Local Contred I | 000 = Port 0(TR)
001 =Port1
010 =Pt 2
011 =Pt3
100 = Pt 4
101 =Puls
110 =Putt 6
111 =NoLecal
xopxox Ix Rekranca 0000 = Rel A Auto
0001 = Rel B Auto
0010 = Prasat 2 Auto
0011 = Prasat 2 Auto
0100 = Prasat 4 Auto
0101 = Prasat 5 Auto
0110 = Prasat 6 Auto
0111 = Pragat 7 Auto
1000 = Tarm BIK Manual
1001 = DP1 1 Manual
1010 = DPI 2 Manual
1011 = DPI 3 Manual
1100 = DP1 4 Manual
1101 = DPI S Manual
1110 = DPI & Manual
1111 =Jog Rel
1) See *Owners” in drive Uszr Marusl for further information,
Figure 23- A
Logic Status Word

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

Output tab.

The procedure is similar to the Advanced Mapping of Inputs.

Automapping of Outputs removed on page 11. See Figure 13-A.
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Click the Advanced button on the Output tab window, the Advanced Mapping
screen for drive Outputs appears.

2]

Map l Message l Offset l Memory l Offset l Bit Lengtt
1 <not mapped>
2 <not mapped>
3 <not mapaed>
4 <not mapped>
<
—Map From:
Message: |<None> 'I
Byte: 0 =
Bit: ID 3: Bit: =
ApplyMapping I Bit Length: 0 ;J
DeleteMapping I Close I Help |
Figure 23-A

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

PLC134 Lab 1.2
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! 2] x|

Map | Message | Offset | Memory | Dffset | Bit Lengtt

1 d 0:0 Assembl... 0:0 16

2 Palled 2.0 Assembl.. 1:0 16

3 <not mapped>

4 <not mapped>

| | 2]
—MapFromi— —MapTo:

Message: IPoIled 'l Memory: IAssemny Dat: 'I
Byte: |2 3: Dword: |1 3:
Bit: 0 == Bit: IU 3:

; I1 & 3:

| Boply Mapping l Bit Length

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:
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L.1756-DNB/A

Gral] Module | Seanlist| Input  Output |ADH | Summary |

Node / | Type | Size | Map I
- B 02, Po.. Polled 4 Yes

Butchias

_ Unmap_|

‘l l _’I Dptions... |
Memory; IAssembl_v Data 'I Start D\Word: IU _l::I

Bits31-0 [[{ILILOCPOETETETCTCICIrErErtfifi=
5:0.Datall 02, PowerFlex 40 1P 1...
5:0.Datall 02, PowerFlex 40 1P 1..
5:0.Datal2
5.0.Datal3
5:0.Datal4
5:0.Datal5
5:0.DatalB
5.0.Datal?
5.0.Datald Ad|

oK | Cancel l 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 (O-
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
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Drive Speed Reference information is in 6:0.Data[1] — bits 0-15.

Loglc Command Word

Lo

ic Blls

15

14

13

12|11 (10 (9|87 |6|5]4 (3

o

Command

Description

-

Sm"1"

0 = Not Stop
1=5kp

Start 4]

0 = Not Start
1 =St

Jog

0=NotJog
1=J0]

Chear Faulls

0= Not Clar Fauts
1 = Clear Faulls

Dilrection

00 =No Command

01 = Forward Command
10 = Ravarsa Command
11 = Hokl Diraction Control

Local Controd

0 =No Local Control
1 =Local Controd

MOP Incramant

0 =Not Increment
1 = Incramant

Aooal Rats

00 = No Command

01 =Accel Rak 1 Command
10 = Accel Rak 2 Command
11 = Hol Acoal Rate

Decal Rate

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

Rekral
Sakct !,EQ

000 = No GCommany

001 = Rat. 1 immsa
010 = Rar. 2 (Raf B 86
011 = Ral, 3 (Preset 3)
100 = Ra. 4 (Freset 4)
101 = Ral. 5 (Freset §)
110 = Rat. & (Freset &)
111 = Rat. 7 (Freset 7)

X

MOP Decremeant

0 = Not Dacramant
1 = Decrement

1" &%= Net Stop" condition (logiz 0) musl first be presant befora a *4 = Starl’ condition wil start the drive. The Start
 command acts as & mometary Start command. A *1" wil start tha drive, but retumingto 0" will nct stop 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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PowerFlex 4 1PRTARL" RightSight
e asisl Shielded 18mm Standard

with micro Diffuse

! & Cut Ctrl+X

_(_:opy Ctrl+C

B paste Chri+\f
Delete Del 3

Upload from Device

Download to Device

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

123
Figure 28-A

PowerFlex 4 Properties

Click the Parameters tab

Click the Upload button if required

) . . .
EDS Editor N— o]

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?

g

For more information, press F1

Upload Download Cancel I

Figure 29-A
Upload VFD Parameters

PLC134 Lab 1.2
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Communny Colleas

5

Uploading 'ParamEe’

Cancel

Figure 30-A
Upload Progress Bar - VFD Parameters

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

e
C——— 2

e
a
|

“

General Parameters | 1/0 Data | EDS Fike |

¥ action using the toolbar.

— Select the parameter that you want to configure and initiate an

"E8 Eator s

[~ Groups B W [singe v] =HMontr By &Y

D 3 I @I ﬁl Parameter I Current Value »
28 @ £ Reserved 0
29 @ £ Reserved 0
30 # & Reserved 0 [E]
E3 | & Motor NP Volts 230V
32 & Motor NP Hertz 60 Hz
3 € 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
29 & Accel Timel 10.0 Sec
40 & Decel Timel 10.0 Sec I
M Reocet Ta Nafalic Raarh:Adla
< | m | »

Figure 31-A
PowerFlex 4 VFD Parameters

PLC134 Lab 1.2
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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.

If the Parameters’ values are not Comm Port change both Parameter values to
Comm Port using the drop-down selection boxes for the Parameters

Start Source

Stop Mode

Speed Reference
# Accel Timel

# Decel Timel
_Reret Ta Nefaléc

< | m

Comm Port Zj
3-Wire -~
2-Wire s
2-W Lvl Sens %;

2-W Hi Speed

Figure 32-A
Start Source PowerFlex 4 VFD Parameters

Stop Mode Ramp, CF [

Speed Reference Comm Port _L]

& Accel TmeI InternalFreq -

% Decel Timel 0-10V Input e

y , Roret Ta Nefalée 4-20mA Input =

. 1 i

& —|Preset Fre —
S | FER P 1L

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

PLC134 Lab 1.2
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& & Reserved 0
# Jog Frequency 20.0 Hz
# Jog Accel/Decel 10.0 Sec
& N Reaba Time N0 Ser il
< [ n | »
oK Cancel Aoy | Hep |
™~
- — — = lae 4
Figure 34-A

PowerFlex 40 Download Parameters
Click Yes to Confirm Download to the PowerFlex 4 VFD
See Figure 35-A

i |
EDS Editor

4% Do you want to download the configuration to the device:
updating the device's configuration?

Yes {}J No Cancel

Figure 35-A
Confirm Download to VFD

Save the DeviceNet Configuration file as Module_6_PF4_VFD.dnt

Save in:| 1. Module_five

Name Date modified e
. Adding_io-block 1/21/2017 8:22 PM ‘5
. Comm_Nodes-Pict 1/23/2017 10:48 AM
.. default_programs 1/22/2017 8:34 AM
.. Modules_Done 1/25/2017 12:41 PM
. New folder 1/25/2017 12:15 PM

<| 0 »

File name: Module 6 PF4 VFD:dnt Save l

N
Save as type: ]DeviceNe!"Fﬁes {"dnt)

Figure 36-A
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Save VFD Network Configuration File
Download the Module_6_PF4_VFD.dnt to the 1756-DNB Scanner

wEisallsl  PowerFlex 4 1P 871TM
110V 25HP  Shielded 18m

with micro
” . & I ‘A'
& Cut Ctrl+X
Co Ctrl+C
Py
Delete Del

Upload from Device

j Download tiDevice

Class Instance Editor...

Re-register Device...

ExportI/O Details...

Properties...

Figure 37-A
Download File to the 1756-DNB Scanner

Open and Import PLC_220_Module_6_PF_4.L5K 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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LI | 0SOUND R ¢ TR

Local2i0aa7 Local:0.CommangRegister Run
gl
— L
Swp VFD
Locat2iData 1 Local§:0 D2t{0) 0
3 C -
SanVFD
Locai2iDaa2 Locals.0 00 1
3 E
JogVFD
Local210ata 3 Local 50 D] 2
3 E
Ready
Locats1 Daa{0) 0 Local3:0. 0220
: ——3 -
Ruming
Locals1 Data(d). 1 Losal30Data 1
a3 C
Local21Data b 230\ MOV-
5 —m— [ hor Moe —
Source Spesd Sourse Local6lDats(1]
0 0
Dest Lozal§.0. D3] Dest Spesg_Fok
0 0
(Eng)
LN
Figure 38-A

Ladder Logic Demo File
Verify 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

Verify 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
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Does PL1 on Contrologix Demo Board come on?
Is the VFD Running?

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

PLC134 Lab 1.2
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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

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 ’Single v”AEP Monitor ‘ LS

D @ 5 Parameter ; Cur'fl‘s-“*—“_—ﬂw_LL
——— .~ . _|Monitors params

it & Preset Freql 50 hz

72 & Preset Freq2 10.0 Hz

73 & Preset Freq3 20.0 Hz

74 & & Reserved 0

75 @ & Reserved 0

76 @ £ Reserved 0

77 @ & Reserved 0 =

& 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?

PLC134 Lab 1.2
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Explain:

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

REVIEW QUESTIONS

1. TRUE OR FALSE. 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) 16 BITS
B) 1 BYTES
C) 32 BITS
D) 2 BYTES
3. WHICH DATA BIT WILL JOG A POWERFLEX 4 VFD
A) 0
B) 1
) 2
D) 3
4, TRUE OR FALSE. POWERFLEX 4 OUTPUT DATA MONITORS THE VFD
5. How MANY BITS MAKE UP THE POWERFLEX 4’s FEEDBACK VALUE?
A) 2
B) 4
) 8
D) 16
E) 32
6. TRUE OR FALSE. OuTPUT DATA BIT O STOPS A POWERFLEX 4 VFD
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The outcomes of this exercise (listed on page 1) specifies the skills that the Student must demonstrate
to the Instructor. Once the Instructor is satisfied with the demonstration of Knowledge & Skills by the
individual student, they will sign this document (for the student), then enter a 100% into the Hands-
On Lab grade in Sakai.

| verify that this student has completed all of the requirements of this Hands-On Assessment:

Student Name:

Faculty Signature: Date:

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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