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22A-UMO001 PowerFlex 4 User Manual

22B-UMO001 PowerFlex 40 User Manual

22F-UMO001 PowerFlex 4M User Manual

22COMM-UMO003 22-COMM-D DeviceNet Adapter User Manual
22COMM-IN001 22-XCOMM External Comms Installation Manual
160-UMO002 160-DN2 Device Net Comms Module User Manual
160-UM009 160-SSC Variable Speed Drive User Manual
DNET-UMO004P DeviceNet Modules in Logix5000 User Manual
Introduction

The purpose of this document is to assist in the retrofit of existing 160 SSC drives to PowerFlex
4-Class drives. The document is broken into four major sections:

Drive Selection
The features of the PowerFlex 4M, 4, and 40 are compared to the 160 SSC. Major
differences and in-depth comparison table listed.

Analog Speed Follower
An example of a 160 SSC analog speed follower model is show. Control wiring and
parameter comparisons are show for the PowerFlex 4-Class used in this configuration.

Preset
An example of a 160 SSC preset speed model is show. Control wiring and parameter
comparisons are show for the PowerFlex 4-Class used in this configuration

DeviceNet
Included in this section are:
- Examples of 160 SSC and PowerFlex 4-Class DeviceNet configurations.
- Procedures to configure the PowerFlex 4-Class drive.
- Procedures configure the DeviceNet scanner are described.
- Examples of ControlLogix and SLC PLC logic.
- Examples of Explicit Messaging in ControlLogix and SLC.



Drive Selection Considerations

Selecting a PowerFlex to use as a replacement in a 160 SSC application needs to take into
account some of the differences and features between the PowerFlex 4M, 4, and 40. Listed here
are some of the major differences in the PowerFlex 4-Class compared to the 160 SSC. The next
section has an in-depth comparison of the PowerFlex 4-Class.

Feed through wiring

The 160 SSC has feed through wiring. The line is connected to the top of the drive and motor is
connected to the bottom of the drive. The PowerFlex 4M has feed through wiring. The PowerFlex
4 and 40 terminate the line and motor to the bottom of the drive.

DeviceNet

The 160 SSC could have an optional 160-DNx DeviceNet communication module. This enables
the 160 SSC to be controlled and monitored on DeviceNet. The PowerFlex 40 accepts an
optional 22COMM-D DeviceNet communication module mounted directly in the drive. For the
PowerFlex 4 and 4M to communicate on DeviceNet, a 22COMM-D module is mounted in an
external 22XCOMM module and connected to the drives DSI port.

The 160 SSC has configurable Input and Output Assemblies for DeviceNet control of drive. The
PowerFlex has fixed Input and Output Assemblies. Logic changes may have to be made to
control the PowerFlex in the same manner.

Speed Presets
The 160 SSC Preset Speed model has eight preset speeds set by three digital inputs. The
PowerFlex 40 has eight preset speeds and the PowerFlex 4 and 4M have four preset speeds.

Sensorless Vector Control

The 160 SSC is a Volts per Hertz drive with adjustments for Boost and Slip Compensation. The
PowerFlex 4 and 4M are Volts per Hertz drives as well. The PowerFlex 40 by default is in
Sensorless Vector control, which achieves a higher level of torque response and speed accuracy.
The PowerFlex 40 can be changed to Volts per Hertz control if need be.

Bipolar Speed Reference

The 160 SSC can accept a Bipolar (+/-10VDC) speed reference. The direction is set by the
polarity of the speed reference. This feature is available on the PowerFlex 40 but not the
PowerFlex 4 and 4M.

Circuit Protection

When selecting a PowerFlex replacement for a 160 SSC, pay attention to the recommendations
for fusing and circuit breakers. Protective device sizing may be different between equivalent 160
SSC and PowerFlex drives.

More information on the PowerFlex fuse and circuit breaker recommended sizes in the following
publications at: http://literature.rockwellautomation.com

22A-UMO0O01 PowerFlex 4 User Manual
22B-UMO001 PowerFlex 40 User Manual
22F-UMO001 PowerFlex 4M User Manual



Conversion Guide

Specifications and Features

Drive Model 160 SSC PowerFlex 4M PowerFlex 4 PowerFlex 40
Catalog Number 160-AAXXXX 22F-XXXXXXXX 22A-XXXXXXXX 22B-XXXXXXX
120V N/A 0.25...1.5HP 0.25...1.5HP 0.5...1.5HP

(0.2...1.1 kW) (0.2...1.1 kW) (0.4...1.1 kW)
240V, 1-Phase 0.5...2HP 0.25...3HP 0.25...3HP 0.5...3HP
(0.37...1.5 kW) (0.2...2.2 kW) (0.2...2.2 kW) (0.4...2.2 kW)
240V, 3-Phase 0.5...5HP 0.25...10 HP 0.25...5 HP 0.5...10 HP
(0.37...4.0 kW) (0.2...7.5 kW) (0.2...3.7 kW) (0.4...7.5 kW)
480V 0.5...5HP 0.5...15 HP 0.5...5HP 0.5...15 HP
(0.37...4.0 kW) (0.4...11 kW) (0.4...3.7 kW) (0.4...11 KW)
575V N/A N/A N/A 1...15 HP
s (0.75...11 kW)
; Normal Duty Overload
Continuous N/A N/A N/A N/A
- 1 Minute N/A N/A N/A N/A
3 Seconds N/A N/A N/A N/A
Heavy Duty Overload
Continuous 100% 100% 100% 100%
1 Minute 150% 150% 150% 150%
3 Seconds 200% for 30 Sec. 200% for 3 Sec. 200% for 3 Sec. 200%
Power Wiring Feed through Feed through Bottom Fed Bottom Fed




Specifications and Features (continued)

Drive Model 160 SSC PowerFlex 4M PowerFlex 4 PowerFlex 40
Catalog Number 160-AAXXXX 22F-XXXXXXXX 22A-XXXXXXXX 22B-XXXXXXX
Frequency Control 240 Hz Max. 400 Hz Max 240 Hz Max. 400 Hz Max.

PWM Frequency 2...8kHz 2...10 kHz 2...16 kHz 2...16 kHz

Enclosures Types

Open, Type IP20, Type
12/4/4X 1P40/54/65 all
Frames Heatsink Out
the Back

Open, Type IP20

Open, Type IP20, Type
1 1P30 (with kit), Type
1/12/4/4X 1P40/54/65 all
Frames Heatsink Out
the Back

Open, Type IP20, Type
1 1P30 (with kit), Type
1/12/4/4X 1P40/54/65 C
Frame Heatsink Out the
Back

Ambient Temp

0...50 °C Open
0...40 °C IP66 (NEMA
12/4/4X)

—-10...50 °C

-10...50 °C

—-10...50 °C

Torque Control

o]

-
[%

o1
(/)

4 Open Loop Accuracy |N/A
k=] Closed Loop N/A
Accuracy
14 Speed Control
Open Loop Accuracy |1% - 40:1 +2% across 40:1 Speed |+2% across 40:1 Speed | 1% across 80:1 Speed
Range, with Slip Comp. |Range, with Slip Comp. |Range, with Slip Comp.
Closed Loop N/A N/A N/A N/A
Accuracy
HP w/DC Link Choke |N/A N/A N/A 15 Hp
HP w/AC line Choke |N/A N/A N/A N/A
Volt Tolerance +10%
Frequency Tolerance |47...63 Hz

Compliance Marks

CE, UL, cUL, C-Tick

Maximum Altitude

1000 m




Specifications and Features (continued)

Drive Model 160 SSC PowerFlex 4M PowerFlex 4 PowerFlex 40
Catalog Number 160-AAXXXX 22F-XXXXXXXX 22A-XXXXXXXX 22B-XXXXXXX
EMC Filtering External - 1g, Internal - 10 & 3g, Internal - 1g, Internal - 1 230V only,
External - 3o External - 3o External - 3o External - 3o
Heatsink Out the Yes, All Frames No Yes, All Frames Yes, All Frames
Back
Zero Stacking Yes Yes Yes Yes
Internal DB Yes, all Frames C frame only (7.5 HP 0.5...5Hp 0.5-15 HP
Transistor and higher)
Internal DB Resistor |No N/A N/A N/A
Option
4 Encoder Input N/A N/A N/A N/A
H Standard
% Additional Feedback |N/A N/A N/A No
Options
Number of Comms. |1 0 0 1
Supported
Simultaneously in
Drive
Removable MOV to |No Yes Yes Yes
Ground
Safe-Off No No No N/A
Max. Short Circuit 100,000A 100,000A 100,000A 100,000A

Rating

Standard Discrete
Inputs

12V Internal Supply
only. (Start/Stop
function set by Input
Mode)

5...24V Sink/Source

(8 - Start/Stop/Reverse,
2 - Fully Prog.)

5...24V Sink/Source

(8 - Start/Stop/Reverse,
2 - Fully Prog.)

7...24V Sink/Source

(8 - Start/Stop/Reverse,
4 - Fully Prog.)

Analog Inputs

1 - (Bipolar 0-10 V or
Unipolar 4-20 mA)

1 Unipolar (0-10 V or
4-20 mA)

1 Unipolar (0-10V or
4-20 mA)

1 Bipolar, +10V or
4-20 mA, 1 Unipolar
4-20mA

Discrete Outputs

1- Form C Relay

1 - Form C Relay

1 - Form C Relay

1 - Form C Relay,
2-optos

Analog Outputs No No No 1-(0-10V or 4-20 mA)
Pulse Output No No No No
£=1 Optional I/0 Voltage [115V N/A N/A N/A
PTC Input No No No Yes (Analog In)
Encoder Input No No No No
Pulse Input No No No No
Additional /0 N/A N/A N/A No
Input Timer / Counter |No No No Yes
Functions
Qutput Timer / No No No No
Counter Functions
Encoder Output No No No No




Specifications and Features (continued)

Drive Model 160 SSC PowerFlex 4M PowerFlex 4 PowerFlex 40
Catalog Number 160-AAXXXX 22F-XXXXXXXX 22A-XXXXXXXX 22B-xxxxxxx
Digital Input Scan 10 ms 2ms 2ms 1ms
o Time (Not Through
5 Put Time)
E Analog Input 10 Bit 10 Bit 10 Bit 10 Bit
=) Resolution
[4]
4 Analog Input Scan |8 ms 12 ms 12 ms 10 ms
b Time (Not Through
g_ Put Time)
I Analog Output N/A N/A N/A 10 Bit
g Resolution
E‘ Analog Output Scan |N/A N/A N/A 10 ms
Time (Not Through
Put Time)
HIM - Local LCD No
HIM - Remote LCD |Yes
HIM - Hand-held Yes
HIM - CopyCat Yes

function

HIM - Languages

(1) Remote HIM

(7) Remote HIM

(7) Remote HIM

(7) Remote HIM

HIM Information

HIM - Local LED

Yes, including pot and
control keys

Yes, including pot and
control keys

Yes, including pot and
control keys

Yes, including pot and
control keys

HIM - Auto/ Manual
function

No

No (Yes - Remote HIM)

No (Yes - Remote HIM)

No (Yes - Remote HIM)




Specifications and Features (continued)

Drive Model 160 SSC PowerFlex 4M PowerFlex 4 PowerFlex 40
Catalog Number 160-AAXXXX 22F-XXXXXXXX 22A-XXXXXXXX 22B-xxxxxxx
Motor Control Type |V/Hz V/Hz V/Hz V/Hz and Sensorless
Vector
Flying Start No Yes Yes Yes
Bus Regulator Yes Yes Yes Yes
S - Curve Yes Yes Yes Yes
Drive Overload Yes Yes Yes Yes
Protection
Advanced No
Diagnostics
Input Phase Loss No
User Sets No
Preset Speeds 8 4 4 8
Process Control Yes No No PID
Loop
Fast Flux Up No
Fast Brake to Stop |No
Flux Braking No
Feedback Loss No
Switchover
Battery Back-up No
Multi-Motor No
Parameters
Drive Model 160 SSC PowerFlex 4M PowerFlex 4 PowerFlex 40
Catalog Number 160-AAXXXX 22F-XXXXXXXX 22A-XXXXXXXX 22B-xxxxxxx
SynchLink No
Motion Controller No
Inertia Adaptation No
§ Power Up Time 0.8 Sec. 1.5...2.5 Sec. 1.5...2.5 Sec. 1.5...2.5 Sec.
‘g Speed Profiles No No No Step Logic
"'=' Position Control No No No No
o
E P-jump (traverse No
—& function)
il Lifting Application  |No
Winder Application |No
Electronic No

Gearing/Line Shaft




Dimensions

160 SSC PowerFlex 4M
Height |Width |Depth Height |Width Depth
Frame/Hp |mm mm mm Frame/Hp |mm mm mm
A/0.5...3 152 80 165.4 A/05...2 174 72 136
B/5 192.5 92 193.3 B/3...5 174 100 136
C/7.5...10 |260 130 180
PowerFlex 4 PowerFlex 40
Height |Width |Depth Height |Width |Depth
Frame/HP | mm mm mm Frame/HP |mm mm mm
A/0.5...2 152 80 136 B/0.5...5 180 100 136
B/3...5 180 100 136 C/7.5...15 |260 130 180
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Terminal Comparison

Terminal Designation

f‘_‘"" "m'i -llllllllll!j‘ ﬁ'
Description 160 SSC PowerFlex 4M PowerFlex 4 PowerFlex 40
Input AC Line — R/L1 R/LA R/L1 R/L1 R/L1
Input AC Line — S/L2 S/L2 S/L2 S/L2 S/L2
Input AC Line — T/L3 T/L3 T/L3 T/L3 T/L3
Motor — U/T1 U/m1 U/m1 U/m U/m1
Motor — V/T2 V/T2 VT2 VT2 VT2
Motor — W/T3 W/T3 W/T3 W/T3 W/T3
Brake Resistor BR+ BR+ (C Frame only) |BR+ BR+
Brake Resistor BR- BR- (C Frame Only) |BR- BR-
DC Bus — DC- DC- DC-
DC Bus + DC+ DC+ DC+
DC Bus Inductor Connection P2 (C Frame Only P2 (C Frame Only)
DC Bus Inductor Connection P1 (C Frame Only P1 (C Frame Only)
Motor Ground PE PE PE PE
Drive Ground PE PE PE PE
Analog Input 1 Comm. 14 14 14
Analog Input 1 (+/-) 2-(0...10V) 13 13 13
Shield 19
Analog Input 2 Comm. 3
Analog Input 2 (+/-) 4-(4...20 mA)
Analog Input 3 (NTC-) Com.
Analog Input 3 (NTC+)
Shield
Analog Output 1 (-)
Analog Output 1 (+)
Analog Common
Analog Output 2 (-)
Analog Output 2 (+)
+10v Reference 12 12 12
Reference Common 3 14 14 14

—10V Reference

Encoder A

Encoder A (Not)

Encoder B

Encoder B (Not)

Encoder Z

Encoder Z (Not)

11



Terminal Comparison (continued)

Description

Terminal Designation

sy

160 SSC

PowerFlex 4M

PowerFlex 4

PowerFlex 40

Encoder Reference (+)

Encoder Reference (-)

Encoder Shield

24V DC Common (-)

24V DC Source (+)

11

11

11

Digital/Relay Output 1(N.O)

11

R1

R1

R1

Digital/Relay Output 1Com.

10

R2

R2

R2

Digital/Relay Output 1(N.C)

R3

R3

R3

Digital/Relay Output 2 (N.O)

Digital/Relay Output 2 Com.

Digital/Relay Output 2 (N.C)

17

Digital/Relay Output 3 (NC)

18

Digital/Relay Output 3 Com.

Digital/Relay Output 3 (NO)

Digital/Relay Output 4 (NC)

Digital/Relay Output 4 Com.

Digital/Relay Output 4 (NO)

Digital Input 1-3 Comm.

Digital Input 1

Digital Input 2

Digital Input 3

© o (o1 |

Digital Input 4-6 Comm.

Digital Input 4

Digital Input 5

(o) B¢, B SN IVO RN\ I E P

TS

Digital Input 6

Digital Input 7

® N OO~ WN =S

Digital Input 8

Digital Input 9

Digital Input 10

48V Control Power Supply

+24V User Output

Drive Enable (Secure
Disable Function)

Enabled could be
terminal #8

Enabled could be

terminal #1

HW PTC Input 1

HW PTC Input 2

12



Communications

Product Model Number 160 SSC PowerFlex 4M PowerFlex 4 PowerFlex 40

DF1 Yes Yes (with SCM Yes (with SCM Yes (with SCM adapter)
adapter) adapter)

AS-i No No No No

BACnet No Yes (with X-Comm) | Yes (with X-Comm) |Yes

CANopen No No No No

CC-Link No No No No

ControlNet No Yes (with X-Comm) | Yes (with X-Comm) |Yes

Data Highway No No No No

DeviceNet Yes Yes (with X-Comm) | Yes (with X-Comm) |Yes

Ethernet No No No No

EtherNet/IP No Yes (with X-Comm) | Yes (with X-Comm) |Yes

FIP 1/0 No No No No

Foundation Fieldbus No No No No

Interbus Yes No No No

LonWorks No Yes (with X-Comm) |Yes (with X-Comm) |Yes

Metasys N2 No No No No

Modbus ASCII No No No No

Modbus Plus No No No No

Modbus RTU No Yes (Standard) Yes (Standard) Yes (Standard)

Modbus TCP/IP No No No No

PROFIBUS DP Yes Yes (with X-Comm) |Yes (with X-Comm) |Yes

PROFINET No No No No

Remote I/O No No No No

SERCOS No No No No

Siemens P1 No No No No

Uni-Telway No No No No

usSB No Yes (with USB Yes (with USB Yes (with USB
converter) converter) converter)

13



Software

Description

Software Feature

DriveTools SP/DriveExplorer

Software Versions Full version Yes
‘Lite' version Yes (freeware)
Pocket PC version Yes
Palm version No

Connectivity Serial Point-to-Point Yes
Serial Multi-drop Yes
Ethernet Direct Yes
ControlNet Yes
DeviceNet Yes
Profibus DP No
Bluetooth Yes
WiFi Yes
Other / Proprietary Yes

Select Features Offline capability Yes
Setup Wizards Yes
Diagram Views Yes
User-created Views Yes
1/0 Terminal Configuration No
Control Yes
Oscilloscope / Graph Yes
Project Management No
Flash Yes
File Conversion Tool Yes
On-line Help Yes
Multi-language English only

Used With ...

PowerFlex 7-Class, PowerFlex 4-
Class, 160(with DF1 160-RS1
adapter)

14



Drive Catalog Numbers
Following are part number explanations for the 160 SSC, PowerFlex 4M, PowerFlex 4, and

PowerFlex 40.

160 SSC Catalog Number

160 - A A02 N SF1 P1
| ‘ J
First Position Second Position Third Position Fourth Position Fifth Position Sixth Position
Bulletin Number | Voltage Rating Current Rating® | Enclosure Type Maodel Programmer
{Optional)
An"S"intheBulletin |A 200-240V, 1-Phase | ACH N Open (IP20) SF1 Analog Signal [B1 Ready/Fault
Number denctes a 200240V, 3-Phase | AD2 L Low Profile Follower Indicating Panel
single-phase input |B  380-480V, 3-Phase | AD2 P Chassis Mount PS1Preset Speed |P1 Program Keypad
voltage. A4 {extemal heatsink) Module
igg R Chassis Mount
AlD Replacament
Al2
Al8
@ Amperage ratings vary based on voltage.
Drive Ratings IP 20 (Open Style)
Input Voltage Output Analog Slgnal Follower Model Preset Speed Model
Rating KW HP Current Ratlng | Catalog Number Catalog Number
200-240V B0/B0 Hz | 0.37 05 2.4 1605 - AADENSF1 1605 - AADZNPS1
Single-Phase 055 075 [3.04 1605 - AADANSF1 1605 - AADINPST
0.75 1 4.54 1605 - AAD4NSF1 1605 - AADANPST
1.5 2 8.04 1605 - AADBNSF1 1605 - AADBNPS1
200-240V 5060 Hz | 0.37 0.5 2.34 160 - AADZNSF 160 - AADZNPS
Three-Phase 0.55 075 [30A 160 - AADINSF1 160 - AADSNPST
0.75 i 4.54 160 - AADINSF 160 - AADINPSA
1.5 2 8.04 160 - AADBNSF 160 - AADBNPSA
2.2 3 1204 160 - AATZNSH 160 - AA12NPSA
4.0 5 18.04 160 - AATBNSF 160 - AA18NPSA
3B0-480V B0E0 Hz | 0.37 05 1.24 160 - BADTNSF 160 - BACINPSA
Three-Phase 0.55 075 [17A 160 - BAD2NSF1 160 - BADZNPS1
0.75 1 2.34 160 - BADINSF 160 - BAD3NPS
1.5 2 4.04 160 - BADINSF1 160 - BADINPSH
2.2 3 6.04 160 - BADENSF1 160 - BADEMPS
4.0 5 10.54 160 - BA1ONSFA 160 - BA1ONPSA

More information on the 160 SSC in the following publication at:
http://literature.rockwellautomation.com

160-UM009

160-SSC Variable Speed Drive User Manual

15



PowerFlex 4 Catalog Number

1-3 4 5 g-8 g 10 11 1201 13-14
22A| - A 1PS5| N |1 1 4 AA
Crive | Dash |Voltage Rating |Rating | Enclosure |HIM | Emission Class | Type Optional
Code Code Version
228 PowerFlex 4 3 Mo Brake |GET

4 Stanclard
Code Rating
0 Nat Filterad
N — 1 Filtered
A 240VAC 1
B 240VAC 3
D B0V A 3 %M Code Purpose
1 Fived Keypad AA Reserved for
thru  custorn firmware
ZZ
Code Enclosure

Cutput Current @ 100-120V Input

Code Amps kW (HP)
1P5 15  02(0.25
P3 23 0405
5 45  0.75(1.0)
BP0 6O 1.1(15)

Cuttput Current @ 200-240Y Input

Code Amps KW (HP)
iP5 1.5 0.2 (0.25)
oP2 2.3 0.4 {0.5)
4P5 45 0.75 (1.0)
BP0 8.0 1.5(2.0)
M2 120 2200
M7 175 3750

1)

Parel Mourt - IP 20 (NEMA Type Open)

Flange Mount - [P 20 (NEMA Type Cpen)
Replacement Plate Drive - 1P 20 (NEMA Typa Cpen)
- Contact factory for ordering information.

M
F
H

Output Curment @ 200-240V Input, NO BRAKE

Code Amps KW (HP)
P4 14 0.2(0.5
P 21 04(05
6 36 0.75(1.0)
6P8 68 15(20
96 06 22(30

Cutput Curent @ 380-480Y Input

Code

P4 14 04(05
P30 23 0.75(1.0)
AP0 40 15(20
6P0 60  22(30
87 87 37(50

Pasition 12 of the Catalog Number now indicates drive type. All PowerFlex 4 drives

are equipped with RS485 communication.

More information on the PowerFlex 4 in the following publication at:
http://literature.rockwellautomation.com

22A-UMO001

16
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PowerFlex 4M Catalog Number

1-3 4 5 £-8 g 10 11 12 13-14
22F | - D 8P7| N |1 1 3 AA
Drive | Dash | Voltage Rating | Rating | Enclosure | HIM | Emission Class Type Opticnal
Code Code Version
22F  PowerFlax 40 3 Mo Brake IGET
4 Standard
Code Voltage Ph. Code Rating
W 120V AC A 0 Not Filtered
A 240V AC A 1 Filtered
E 240V AC 3
D 480V AC 3
Code Interface Module
1 Fixed Keypad
Code Purpose

Cutput Current @ 100-120W Input

Code Amps

P8 16  0.2(0.25)
2P5 25 04(0.5)
4P5 45 0T75(10)
BP0 60  11(1.5)

Code Enclosure

AA Reserved for
thru  custom finrmvare
Iz

N Panel Mourt - IP 20 (NEMA Type Open)

Curtput Current @ 200-240W Input

Code Amps KW (HP)
1P6E 1.6 0.2 (0.25)
2P5 25 0.4(0.5)
4Pz 42 0.75 (1.0)
BPO B8O 1.5(2.0)
o1 10 22(30)
M2 120 22(30)
M7 175 37(50)
025 250  55(7H)
033 330 TE(10.0)

Cutput Current @ 380-480Y Input

Code Amps

1P5 1.5 0.4(05)
PS5 25 0.75(10)
P2 42 15020
BP0 B0 2.2(30)
8P7  B7  3.7(50)
013 130  55(75)
018 180  7.5(10.0)
024 240 100 (15.0)

More information on the PowerFlex 4M in the following publication at:
http://literature.rockwellautomation.com

22F-UMO001

PowerFlex 4M User Manual
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PowerFlex 40 Catalog Number

1-3 4 5 -8 g 10 11 1211) 13-14
22B| - A 1P5( N |1 1 4 AA
Crive | Dash |Voltage Rating |Rafing | Enclosure |HIM | Emission Class | Type Optional
Caode Code Version
228 PowerFlex 40 3 Mo Brake |GET

4 Standard
Code Rating
0 Mat Filtered
Code Voltage Ph. 1 Filtered
W 120V AC A
e Code Interface Module  Code Purpose
1 Fixed Keypad AA - Reserved for
D 480VAC 3 thru  custom firmmvare
E BOOV AC 3 77
Code Enclosure
M Panel Mourt - IP20, NEMA/UL Type Open
C Panel Mourt - (P85, NEMA/UL Type 4X
F Flange Mount - [P20, NEMAUL Type Open
H Replacement Plate Drive - IP20, NEMA/UL Type Open
- Contact factory for ordering information.
Qutput Current Cutput Curent
@ 100-120V 5060 Hz Input @ 200-240V 50/60 Hz Input
Code KW (HP} Code
2Pz 23 0.4 (0.5 2P 23 0.4(0.5)
5P0 50 0.75(1.0) 5P 50 0.75(1.0)
PO &.0 11(1.5 BFO 8D 1.5(2.0)
o2 12 22030
o7 175 3750
04 24 55(7.5)
03 33 7.5(10)
Qutput Current Cutput Current
@ 380-480V 5080 HZ Input @ 500500V 50060 Hz Input
Code Amps kW (HP) Code Amps EW (HP)
P4 14 0.4(05) 17 A7 0.75(1.0)
2P3 23 0.75(1.0) 3Fr0 30 1.5(2.0)
4P0 40 1.5 (2.0) 4r2 4.2 2230
PO &.0 2.2(30) BPE 6.6 4.0(5.0)
00 105 40050 grg 99 55(7.8)
Mz 12 5.5(7.8) o2 q22  T.E0)
1) . i 7510 018 18 11(15)
024 24 1115

(1)

Fosition 12 of the Catalog Number now indicates drive type. All PowerFlex 40
drives are equipped with RS485 communication.

More information on the PowerFlex 40 in the following publication at:
http://literature.rockwellautomation.com

22B-UMO001

18
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Drive Configuration

The 160 SSC drive will be an Analog Speed Follower or a Preset Speed module and possibly
have a DN2 DeviceNet option module. Because of this, the following examples put the 160 SSC
to PowerFlex conversions into three broad categories:

Analog Speed Follower
Preset Speed
DeviceNet

The remainder of this document is broken into these three sections.

General Notes

The points apply to the PowerFlex drive whether it's being used as an Analog Speed Follower,
Preset Speed, or DeviceNet

SNK/SRC DIP Switch

The PowerFlex digital inputs can operate in Sink or Source. To replicate 160 SSC
functionality, the SNK/SRC DIP Switch is set to SRC so digital devices are applying a
+24VDC to inputs.

PowerFlex +24VDC power

The PowerFlex drive digital I/O has the ability to use internal or external +24VDC supply.
To replicate the wiring of the 160 SSC, the wiring diagrams will show the PowerFlex drive
using internal +24VDC supply.

Motor Rotation

The output phasing of a 160 SSC series A and B drive is different than the output
phasing of a 160 SSC series C and PowerFlex. Replacing a 160 SSC series A or B with
a PowerFlex using the same U, V, and W (T1, T2, and T3) connections will reverse the
motor rotation. To keep the same direction of rotation, switch any 2 of the output wires
connected to U, V, or W (T1, T2, or T3) to the motor.
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Analog Speed Follower

The 160 SSC Analog Speed Follower model accepts a speed reference from a potentiometer, +/-
10VDC source, 0-10VDC source, or 4-20 mA source. The 160 SSC can be configured to accept
various methods of Start/Stop/Direction control.

Three examples show the 160 SSC configured to use different speed reference inputs and
Start/Stop/Direction control and equivalent PowerFlex configurations.
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3 Wire Control, Pot Speed Reference

The control method is 3 Wire Start/Stop/Direction (Factory Default). The speed reference for the
160 SSC Analog Speed Follower comes from a 10K Ohm 2W potentiometer wired to the drive’s

10VDC power supply.

Wiring Examples

160S5C ANALOG
T Te—o—H O L |+0vIC
[ e—o 0z |o-0v IN
10K
— A po 3 |COMMON
oW Y
04 |4-20Ma IN
¢ 05 |REVERSE
1
G 06 |START
Lo 7 |common
4
o | o— 0 8 [3TOP
09 [RELAY NC
O 10 |RELAY COM
01l [RELAY NO
PF4/4M
alo sTOP
1
G 2 |sTarT
— 5 3 | DIRECTION

SMNK
© 4 |DIC COM |E|
SR

G5 [DIG INL

O 6 [DIG INE

+24WIC

;< e ) 12 |+10vDC

i

In O 13 |o-10v IN

. |

_;;J-.K \,___.h ol
W

i~ W

ANALOG COM

15 [4-20MA IN

ro 16 |R548% SHLD

O RL [RELAY NO

C RE [RELAY COM

R3 |RELAY NC

PF 40

FE

Q
Q

o5

o6

o7

10K \____H

/—)'\‘.,f

[e 11

o 17

sTOP

START

DIRECTION

DIG COM

DIG IML

DIG INE

DIG IN3

DIG IN4

OFTO COM

+24VIC

+10wDC

0-L0% IN

ANALOC COM

4-20MA IN

ANALOC OUT

OFTO OUT1

OFTO OUTZ

RE485 SHLD

RELAY NO

» R |RELAY COM

RELAY NC

S\JK|E|
SRC

[]—IZ]V@
0—20MA
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Parameter Comparison

The following parameters are the minimum required to configure the PowerFlex for the motor
attributes and to control it with a 3 Wire Start/Stop/Direction method. The table shows a cross
reference to the 160 SSC parameters.

NOTE: This example uses a 5HP, 460VAC, 6.0FLA, 60Hz motor. PowerFlex Parameters 31, 32,
33, 34, and 35, are dependant on your motor and application. PowerFlex Parameters 37, 39, and
40 are dependant on your applications stop mode and Accel/decel rates.

160 SSC analog PowerFlex 40
No. Parameter Value No. Parameter Value
36 Base Voltage 460 V 31 Motor NP Volts 460 V
35 Base Frequency 60 Hz 32 Motor NP Hertz 60 Hz
42 Motor OL Current 6.0A 33 Motor OL Current 6.0A
32 Minimum Frequency 0 Hz 34 Minimum Frequency 0 Hz
33 Maximum Frequency 60 Hz 35 Maximum Frequency 60 Hz
46 Input Mode 0 — 3 Wire Control 36 Start Source 1 -3 Wire
34 Stop Mode Select 0 - Ramp to Stop 37 Stop Mode 0 — Ramp CF
59 Frequency Select 0 — TB3 Freq Input 38 Speed Reference 2 —0-10V Input
74 Analog Select 0 - Unipolar 123 Analog Select 0 - Unipolar
30 Accel Time 1 10.0 Sec 39 Accel Time 1 10.0 Sec
31 Decel Time 1 10.0 Sec 40 Decel Time 1 10.0 Sec

160 SSC Notes:
- Changing the Input Mode requires a power cycle or an entry of “2” Reset Input Mode on
Parameter 56.

PowerFlex Notes:

- By default the PowerFlex 40 is in Sensorless Vector control mode. It can be changed to
Volts/Hertz with Parameter 125.

- The ENBL jumper on the PowerFlex 40 determines the Stop Mode. If the jumper is
installed the Stop Mode is as programmed in Parameter 37. If the jumper is removed the
stop is always a Coast Stop.

- Parameter 123 Analog Select is available on the PowerFlex 40 only. PowerFlex 4M and 4
are Unipolar only.
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2 Wire Control, Analog Input Speed Reference

The control method is 2 Wire Run Fwd/Run Rev. The speed reference for the 160 SSC Analog
Speed Follower comes from a 4-20mA, 0-10VDC or +/-10VDC(PowerFlex 40 only) input. The

Stop Pushbutton shown in the examples is not required. The drives run while a Run Fwd or Run
Rev input is on. To eliminate the Stop Pushbutton connect terminal 7 and 8 on the 160 SSC and
terminal 1 and 11 on the PowerFlex.

Wiring Examples

G L |+0viC
0 2 |+/-10v OR 0-10V IN P
i 5 | comn o2 [o-1v IN
—L——0 3 | COMMON
o4 |4-20MA IN l'e
I
) H—o 4 |4-2oMe IN
o A—70'5 |RUN REV N
- 11
o & |RUN FWD
11
[
o 7 | coMMOon
i T
olo 8 |sToOe
@9 |RELAY NC
O 10 |RELAY COM
O 1 |RELAY NO
PF4/4M PF 40
ola L |stoP oleo 1 |sTOP
:""n 32 |RUN FwD oo 2 [RUN FWD
- 3 |RUN REV . 3 |[RUN REV
SNK
o4 |DIG com SNKEI © 4 (DG com @
SRC SRC
o5 |G m o5 |nG
o |nm me o6 |DIG N2
11 [+24vIDC o7 DIG IN3
o 12 |+0vDe ©8 |DIG N4
| 13 |o-10v I o9 |oeTo com
I
10 14 [ANALOG COM 1L |+24vDC
15 [4-20Ma [N O 12 [+10v D
L1o 16 25485 sHLD 3 12 [0-10v N
1
1 . -
O RL |RELAY NO - 14 [ANALOG COM
© R2 |RELAY COM O 15 [4-20M8 IN
R3 |RELAY NC © 16 [ANALOG OUT n‘13‘-"|E|
0-20M4
© 17 |OPTO OUTL
— o 18 |oPTO OUT2
013 |0-10v IN
( L0 19 [RS485 SHLD
1 O 14 | ANaLOG COM —
i - ORI |RELAY NO
O 15 |4-20Ma IN
- © R2 [RELAY COM
© R3 [RELAY NC
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Parameter Comparison

The following parameters are the minimum required to configure the PowerFlex for the motor
attributes and to control it with a 2 Wire Run Fwd/Run Rev method. The table shows a cross
reference to the 160 SSC parameters.

NOTE: This example uses a 5HP, 460VAC, 6.0FLA, 60Hz motor. PowerFlex Parameters 31, 32,
33, 34, and 35, are dependant on your motor and application. PowerFlex Parameters 37, 39, and

40 are dependant on your applications stop mode and Accel/decel rates.

160 SSC analog PowerFlex 40
No. Parameter Value No. Parameter Value
36 Base Voltage 460 V 31 Motor NP Volts 460 V
35 Base Frequency 60 Hz 32 Motor NP Hertz 60 Hz
42 Motor OL Current 6.0 A 33 Motor OL Current 6.0A
32 Minimum Frequency 0 Hz 34 Minimum Frequency 0 Hz
33 Maximum Frequency 60 Hz 35 Maximum Frequency 60 Hz
46 Input Mode 1 — 2 Wire Control 36 Start Source 2 — 2 Wire
34 Stop Mode Select 0 - Ramp to Stop 37 Stop Mode 0 - Ramp CF
59 Frequency Select 0 — TB3 Freq Input 38 Speed Reference 2 —0-10V Input
74 Analog Select 0 - Unipolar 123  Analog Select 0 - Unipolar
30 Accel Time 1 10.0 Sec 39 Accel Time 1 10.0 Sec
31 Decel Time 1 10.0 Sec 40 Decel Time 1 10.0 Sec

160 SSC Notes:
- Changing the Input Mode requires a power cycle or an entry of “2” Reset Input Mode on
Parameter 56
- If Parameter 46 set to “1” 2 Wire Control the drive will ramp to stop if terminal 8 is open. If
Parameter 46 set to “5” 2 Wire Control With Enable the drive will coast stop if terminal 8
is open

PowerFlex Notes:

- By default the PowerFlex 40 is in Sensorless Vector control mode. It can be changed to
Volts/Hertz with Parameter 125.

- The ENBL jumper on the PowerFlex 40 determines the Stop Mode. If the jumper is
installed the Stop Mode is as programmed in Parameter 37. If the jumper is removed the
stop is always a Coast Stop if terminal 8 is open.

- Parameter 123 Analog Select is available on the PowerFlex 40 only. PowerFlex 4M and 4
are Unipolar only.

- In this mode of operation, Parameter 37 controls the stop mode when the Run Fwd or
Run Rev switch is opened

- Parameter 38 should be set to “3” 4-20 mA Input if using 4-20mA speed reference.
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Preset Speed

The control method is 2 Wire Run Fwd/Run Rev. The speed reference for the 160 SSC Preset
Speed model is selected with 3 digital inputs. The 160 SSC and PowerFlex 40 are capable of
eight preset speeds and the PowerFlex 4M and 4 are capable of four preset speeds.

Wiring Examples
160SSC PRESET

3““‘-' ir\i O 1 |5wl
Il
oz |swe
N "_/JD 3 (cOMeON
04 |sw3
J\'\" 25 |RUN EEW
> 06 [RUN FwD
“_/-J 7 coMeON
olo 08 |STOP
09 |RELAY NC
0 10 |RELAY COM
O 11 |RELAY NO
PF4/4M PF 40
ole 1| sToP olo o1 |sToP
> o 2 |RUN FWD oo 2 [RUN FwD
J\( » 3 | RUN EEW )\( » 3 |RUN REWV
©4 |D1G coM ::z@ o4 |DIG com S“K@
T 55 | DIG ML > 35 | DG N1 e
> o 6 |D10 N2 oo & |DIG N2
311 [ +24W 00 ’5\(‘ > 7 DIG IM3
© 12 | +10vDe o8 |DIG N4
O 13 [0-L0v IN o9 (0PTO COM
© 14 [ANALOG COM 1L |+24vDC
O 15 [4-20Ma IN o 12 [ +10vihc
© 16 |RS485 SHLD © 13 [0-10v IN
O RBL [RELAY WO O 14 [aMalOC COM
© R2 [RELAY COM © 15 [4-20MA IN
R3 |RELAY NG © 16 |ANALOG OUT ”‘13\"@
© 17 |oPTO OUTL feoma
© 18 (oPTO OUT2
© 19 |RS485 SHLD
[0 RL |REL&Y NO
© RZ |RELAY COM
o R3 [RELAY NC




Parameter Comparison

The following parameters are the minimum required to configure the PowerFlex for the motor
attributes and to control it with a 2 Wire Run Fwd/Run Rev method. The table shows a cross
reference to the 160 SSC parameters.

NOTE: This example uses a 5HP, 460VAC, 6.0FLA, 60Hz motor. PowerFlex Parameters 31, 32,
33, 34, and 35, are dependant on your motor and application. PowerFlex Parameters 37, 39, and
40 are dependant on your applications stop mode and Accel/decel rates.

160 SSC preset PowerFlex 40

No. Parameter Value No. Parameter Value

36 Base Voltage 460 V 31 Motor NP Volts 460 V

35 Base Frequency 60 Hz 32 Motor NP Hertz 60 Hz

42 Motor OL Current 6.0 A 33 Motor OL Current 6.0A

32 Minimum Frequency 0 Hz 34 Minimum Frequency 0 Hz

33 Maximum Frequency 60 Hz 35 Maximum Frequency 60 Hz

46 Input Mode 1 — 2 Wire Control 36 Start Source 2 — 2 Wire

34 Stop Mode Select 0 - Ramp to Stop 37 Stop Mode 0 - Ramp CF

59 Frequency Select 1 — Internal 38 Speed Reference 4 — Preset Freq

30 Accel Time 1 10.0 Sec 39 Accel Time 1 10.0 Sec

31 Decel Time 1 10.0 Sec 40 Decel Time 1 10.0 Sec

61 Preset Freq 0 3.0Hz 70 Preset Freq 0 0.0 Hz

62 Preset Freq 1 5.0 Hz 71 Preset Freq 1 5.0 Hz

63 Preset Freq 2 10.0 Hz 72 Preset Freq 2 10.0 Hz

64 Preset Freq 3 20.0 Hz 73 Preset Freq 3 20.0 Hz

65 Preset Freq 4 30.0 Hz 74 Preset Freq 4 30.0 Hz

66 Preset Freq 5 40.0 Hz 75 Preset Freq 5 40.0 Hz

67 Preset Freq 6 50.0 Hz 76 Preset Freq 6 50.0 Hz

68 Preset Freq 7 60.0 Hz 77 Preset Freq 7 60.0 Hz
51 Digital In 1 Sel 4 — 2 Preset Freq
52 Digital In 2 Sel 4 — 2 Preset Freq
53 Digital In 3 Sel 4 — 2 Preset Freq

160 SSC Notes:
- Changing the Input Mode requires a power cycle or an entry of “2” Reset Input Mode on
Parameter 56
- If Parameter 46 set to “1” 2 Wire Control the drive will ramp to stop if terminal 8 is open. If
Parameter 46 set to “5” 2 Wire Control With Enable the drive will coast stop if terminal 8
is open

PowerFlex Notes:

- By default the PowerFlex 40 is in Sensorless Vector control mode. It can be changed to
Volts/Hertz with Parameter 125.

- The ENBL jumper on the PowerFlex 40 determines the Stop Mode. If the jumper is
installed the Stop Mode is as programmed in Parameter 37. If the jumper is removed the
stop is always a Coast Stop if terminal 8 is open.

- In this mode of operation, Parameter 37 controls the stop mode when the Run Fwd or
Run Rev switch is opened.

- The PowerFlex 40 has eight speed presets and the PowerFlex 4M and 4 have four speed
presets. Parameters 74-77 and 53 are not on PowerFlex 4M or 4.
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DeviceNet

General

A 160 SSC with a DN2 DeviceNet option can be replaced with a PowerFlex 4/4M or PowerFlex
40 Drive. The PowerFlex 4/4M drive requires a 22-XCOMM base and a 22-COMM-D
communication adapter to connect the DSI port to DeviceNet. The PowerFlex 40 drive requires a
22-COMM-D communication adapter and adapter cover (22B-CCB or 22B-CCC) to communicate
on DeviceNet.

The intent of the following procedure is to “Replace” the 160 SSC with a new PowerFlex drive.
The new PowerFlex drive will occupy the 160 SSC’s address on DeviceNet, Input/Output space
in the DeviceNet scanner, and use the control logic in the PLC.

The following are the steps to replace a 160 SSC with a PowerFlex.

e Save existing network configuration. Save the network prior to replacing the 160 SSC.
Print a report for reference. The network configuration containing the 160 SSC needs to
be referenced for PowerFlex drive and Scanner configuration.

¢ Install and configure new PowerFlex drive. Edit the PowerFlex drive parameters for
motor size and control over DeviceNet.

e Configure DeviceNet Scanner. Use existing 160 SSC Input/Output mapping in Scanner
for PowerFlex Input/Output.

e Edit PLC logic. Control logic for the 160 SSC needs to be edited because the Command
and Status for the PowerFlex may be different. Examples for ControlLogix, and SLC are
given.

Software Versions

RSNetworx for DeviceNet is used to configure the DeviceNet and the PowerFlex drive.
RSNetworx v7.00 or higher is recommended. RSNetworx v 9.00 was used for this document.

27



Hardwired Drive Enable

When the 160 SSC is being controlled over DeviceNet, hardwired devices wired to the Start,
Direction, or Stop are not required. However, when Parameter 46 (Input Mode) is set to 2
(Network Control), Terminal TB3-8 is configured as an Enable. Terminal TB3-8 has to be high to
start or run. Terminal TB3-8 may be jumped to TB3-7 Common or connected through a hardware
enable circuit such as a guard or safety circuit.

1605SC Enable

£ o 7 | COMMON
|1
"]

e o— log |sToP

This function can be replicated with the PowerFlex 4/4M and the PowerFlex 40. By default,
Terminal 1 is configured as Coast to Stop and shipped with a jumper between Terminal 1 and
Terminal 11 (+24VDC). If the 160 SSC has a hardware enable circuit wired between TB3-7 and
TB3-8, the same circuit can be wired between Terminal 1 and Terminal 11 on the PowerFlex 4M,
4,and 40

The type of stop the 160 SSC performs when terminal 7 and 8 are opened up is determined by
Parameter 34. The type of stop the PowerFlex performs when terminal 1 and 11 when configured
for network control is always a Coast Stop.

PowerFlex 4/4M Enable FowerFlex 40 Enable
0\\'0 O 1 |STOP C‘\C C 1 [STOP
O 2 |START o2 |START
O 3 | DIRECTION O 3 | DIRECTION
O 4 | DIG COM C 4 | DIG COM
O 3 |DIG IML O 5 |[DIG IN1
O &6 |DIG INZ O &6 |DIG IN2
O 1] |+24vIDC O 7 |DIG IN3
O 8 |DIGC IN4
O 9 |OPTO COM
11 (+24VDC

ENBL Jumper
NOTE: The PowerFlex 40 has an enable (ENBL) jumper. If the enable jumper is removed
Terminal 1 will always act as a hardware enable regardless of software configuration.

Save Existing Network

The existing network and drive configuration containing the 160 SSC needs to be referenced for
PowerFlex drive and Scanner configuration. Save the Network prior to replacing the 160 SSC.
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NOTE: Be sure to have the EDS file for the 160 SSC installed on PC. EDS file for 160 SSC can
be downloaded at: http://www.rockwellautomation.com/resources/eds/

An EDS file can be created for the 160 SSC or PowerFlex. See the procedures in the following
publications at: http://literature.rockwellautomation.com

160-UMO002 160-DN2 Device Net Comm Module User Manual
22COMM-UMO003 22-COMM-D DeviceNet Adapter User Manual

Go online with DeviceNet.

Start RSNetworx for DeviceNet

Set Online Path to Network.
Select Network>Properties
Click Set Online Path
Browse the RSLinx path to the DeviceNet Network
Select the DeviceNet Network
Click Ok

Go online with DeviceNet Network.
Select Network>Online

<= Bul1 601 5Kv02. dnt - RSNetWorx for DeviceNet

_Eiln_a Edit  Wiew Mebwork Device  Diagnostics Tools  Help

I%I @v.-_:_- B T - A B
Hardware “ontinuous Browse
= D et P et
) e
0 e
e
FIT H
FE1 I Properties...
[ Lirrit Swit
=] Mokar Oy
) Motor St
i i o WFe TR Lo




When online, RSNetworx will browse and display the devices on the network.

Bulletin 160 =
Analog 3.7 kW

H 4 D_N\Glaph[,‘ Spreadsheet ), b aster/Slave Configuration ), Diagnostics ;’ _l_l »

Upload entire Network.
Select Network>Upload from Network
Click Ok

=% "DaviceNet - RSNetWorx for DeviceMet

File Edit View | Network Device Diagnostics Tools Help

= -~ n: Single Pass Browse =1 N I

Conkinuous Browse

i
== online Fil

Upload From Metwark,
Dawnload b Metwark, k

Safety Device Yerification Wizard

Properties, .,

I

The scanner and device parameters will be uploaded.
Save the DeviceNet project.

Select File>Save As

Enter a unique project name.

Click Save.

This saves the existing DeviceNet project and allows us to generate a report.
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Go offline.
Select Network>Online.

= Mew. dnt - RSNetWorx for DeviceNet

File Edit “iew | Mebwork Device Disgnostics Tools Help

é = ~ Single Pass Browse

(a - A Conkinuaus Browse
H 1

Hardware = x|

Upload From Mebwark,

[[¥

Download ko Metwark,
Safety Device Verification \Wizard

Propetties,..
‘ 11 22

o [ O O o O [ O

RSNetworx will go offline

Generate Network Report.
Select File>Generate Report
Select Generate report for entire network
Click Ok

Eile Edit %iew MNetwork Dewice Diagnostics Tools Help
1756-0ME s

Generate Report

Select the button comesponding ta the type
of report pou wish to generate.

or, ]
-~ Optiong - B Cancel
_He |

{7 Generate report for selected devices Help
' Generate repart for entire netwark

RSNetworx will generate a report in html format for the entire network. It will contain the
configuration for the Scanner and the 160 SSC drive. The file has an .html extension and is saved
in the same folder as the DeviceNet project (.dnt) file. It can be viewed and printed.

The current Scanner and the 160 SSC configuration will be needed in later steps. The DeviceNet

project file (.dnt) saved in this step can be opened up offline or the .html report generated in this
step can be viewed offline.
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Following is a sample of the information contained in the report:

Scanlist Summary

Node Active|Key |Input Size (Input Mapped [Output Size |Output Mapped
01, 'Slave Mode' No No |0 No 0 No

22, 160 SSC Analog 3.... Yes Yes (4 Yes 4 Yes

Input Memory

Assembly Data

Memory Offset Bit Length Node Message Type

1:1.Data[10].0 32

22, 160 SSC Analog 3....

Polled

Output Memory
Assembly Data

Memory Offset Bit Length Node

Message Type

1:0.Data[10].0 32

22, 160 SSC Analog 3....

Polled

The Scanner configuration in the report shows that the 160 SSC drive is address 22. Four bytes

are mapped to input word 10 and four bytes are mapped to output word 10.

The report for the 160 SSC (address 22) configuration shows all the parameters of the drive. The
parameters needed to configure the new PowerFlex are highlighted.

Parameters
ID Name Value
1 Output Frequency 0.0 Hz
2 Output Voltage 0 Volt
3 Output Current 0.00 Amps
4 Output Power 0.00 kw
5 Bus Voltage 669 Volt
6 Cmd Frequency 0.0 Hz
7 Present Fault No Fault
8 Heatsink Temp 69 Deg
9 Drive Status XXXXXXXX 10000010
10 Drive Type 38
11 Firmware Version 7.06
12 Input Status XXXXXXXX XXXX0010
13 Power Factor Ang 0.0 Deg
14 Memory Probe 40960
15 Preset Status XXXXXXXX XXXXXX00
16 Analog Input 0.0
17 Fault Buffer 0 Under Volt Fault
18 Fault Buffer 1 Motor OL Fault
19 Fault Buffer 2 Under Volt Fault
20 Reserved 0
21 Reserved 0
22 Reserved 0
23 Reserved 0
24 Reserved 0
25 Reserved 0
26 Reserved 0
27 Reserved 0
28 Reserved 0
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29 Reserved 0

30 Accel Time 1 10.0 Sec

31 Decel Time 1 10.0 Sec

32 Minimum Freq 0 Hz

33 Maximum Freq 60 Hz

34 Stop Mode Select Ramp to Stop
35 Base Frequency 60 Hz

36 Base Voltage 460 Volt

37 Maximum Voltage 460 Volt

38 Boost Select 5.0%

39 Skip Frequency 240 Hz

40 Skip Freq Band 0 Hz

41 Overload Select No Derating
42 Motor Overload 6.00 Amps
43 Current Limit 150 %

44 DC Hold Time 0.0 Sec

45 DC Hold Voltage 0 Volt

46 Input Mode Network Control
47 Output Configure Ready/Faulted
48 Output Threshold 0

49 PWM Frequency 4.0 kHz

50 Restart Tries 0

51 Restart Time 10.0 Sec

52 DB Enable 0

53 S-Curve 0%

54 Clear Fault No Action
55 Probe Address 24574

56 Reset Functions No Action
57 Program Lock Unlocked

59 Freq Select Internal Freq
60 Zero Offset 0.0 %

61 Preset Freq O 3.0 Hz

62 Preset Freq 1 20.0 Hz

63 Reserved 0

64 Reserved 0

65 Preset Freq 4 45.0 Hz

66 Preset Freq 5 50.0 Hz

67 Reserved 0

68 Reserved 0

69 Accel Time 2 20.0 Sec

70 Decel Time 2 20.0 Sec

71 IR Compensation 50 %

72 Slip Comp 2.0 Hz

73 Reverse Disable Not Disabled
74 Analog Select Unipolar

75 Analog Minimum 0.0 %

76 Analog Maximum 100.0 %

77 Reserved 0

78 Compensation No Action
79 Current Trip 0 %
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80 Stall Disable Normal Stall
81 Proc Kp Gain 0.01

82 Proc Ki Gain 0.01

83 Proc Reference 0.0 %

84 Proc Invert 0.0 %

85 Reserved 0

86 Reserved 0

87 Reserved 0

88 Reserved 0

89 Reserved 0

90 Reserved 0

91 Reserved 0

92 Reserved 0

93 Reserved 0

94 Reserved 0

95 Reserved 0

96 Reserved 0

97 Reserved 0

98 Reserved 0

99 Reserved 0

100 Reserved 0

101 Switches MAC ID 22

102 Switches Baud 125K Baud
103 NV MAC ID 63

104 NV Baud Rate 125K Baud
105 Bus Off Error Hold Error State
106 Bus Off Count 0

107 Output Assembly 103

108 Input Assembly 104

113 DN Fault Mode Fault and Stop
114 Motor Base RPM 1778 RPM
115 DN Idle Mode Stop Drive
116 DN SW Version 3.002

117 COS Mask

11111111 11111111

118 Local Return Md

3 Wire Control

DeviceNet Parameters on Report.

Parameter 101 MAC ID is the DeviceNet address and Parameter 102 is the DeviceNet baud.

These values will be use later in the PowerFlex DeviceNet configuration.

Parameter 107 Output Assembly and 108 Input Assembly are the I/O Assemblies used to control
the drive over DeviceNet. They are needed later to configure the data size in the DeviceNet

Scanner and the method of control for the ladder logic.
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Configure PowerFlex Drive

Determine Address and Baud from 160 SSC
The new PowerFlex will replace the 160 SSC at the same address on the DeviceNet.

The address and baud rate can be determined by viewing the 160 SSC parameters. These can
be viewed by opening up the saved DeviceNet project with the 160 SSC or the report generated
from this project.

Parameter 101 — Switches MAC ID

Parameter 102 — Switches Baud

5 Bulletin 160 Analog 3.7 kW 460v

General Parameters | /0 Data | EDS File |

i Select the parameter that pou want to configure and initiate an
action using the toolbar.

[~ Groups ’@ @

1D | & | Iﬁ"| Parameter | Currert Yalue Lk

a5 & Reserved a

97 & Reserved 0

a3 & Reserved 1]

99 & Reserved 0

100 Jcal Reserved a

Switches MAC ID Z

102 Switches Baud 125K Baud

103 My MacC ID [

104 MY Baud Rate 125K Baud

105 Bus OFff Errar Hold Error State

106 Bus OFF Count a

107 Qutput Assembly 103

108 Input Assembly 104

1n9 Asserhly Wiard 0 9 bt
& ?

ok | Cancel | [ | Help |

The address and the baud rate of the 160 SSC can also be determined from the DIP switches on
the back of the 160-DN2 DeviceNet Communication module.

DIF Switch ON=1
Factory Seftings OFF=0 -

CEdaay
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DIP switches 6 through 1 set the module’s address. Factory default setting is 63. Note that when

switches 7 and 8 are ON, the address is set to the value in Parameter 103 — NV MAC ID.

DeviceNet Address

000000 - 111111 (0 to B3]

[ I
8L9SGVYEcdl ON =1
=
N O
DeviceNet | Switch Settings DeviceNet | Switch Settings DeviceNet | Switch Settings DeviceNet | Switch Settings
Address 6 <——1 Address 6<—-1 Address 6<—1 Address 6<——1
0 00000 18 010000 32 100000 48 110000
1 00000 17 0100C4 33 10000 49 110001
2 000010 18 010010 34 100010 50 10010
3 000011 19 010011 35 100011 51 110011
4 T | 010400 36 100100 52 110400
5 000101 el 010404 a7 100104 53 110101
B 000440 e 010440 38 100110 54 110440
7 000111 23 010414 39 100114 55 1011
B 001000 24 011000 40 101000 56 111000
g 001001 25 011004 H 101001 57 111001
10 0010 x 044010 42 104040 58 111040
Al 001011 & 011011 43 101014 5Q 111011
12 00100 28 044100 44 104100 &0 111400
13 001101 . 011104 45 101104 &1 111101
14 00110 w0 011110 4 101110 B2 111110
15 001111 Ky 011111 47 101111 B3 111111
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DIP switches 7 and 8 set the module’s baud rate. Factory default setting is 125 kbps. Note that
when switches 7 and 8 are ON, the baud rate is set to the value in Parameter 104 — NV Baud

Rate.

Use DIP Switch & and 7 for
setting the DeviceNet Baud
Rate.

22

Baud Rate Swltcl'iﬂﬁettmg Swnch?Settlng
125 kbps 0 0
250 kbps 0 1
500 kbps 1 0
Set by module parameter P104 i 1

For more on address and baud rate DIP settings reference the following publications at:
http://literature.rockwellautomation.com

160-UMO002 160-DN2 Device Net Comm Module User Manual



Install DeviceNet Comms Adapter in PowerFlex Drive
Install 22-COMM-D adapter in PowerFlex 40 or 22-XCOMM for PowerFlex 4/4M per the following
publications at: http://literature.rockwellautomation.com

22COMM-UMO003 22-COMM-D DeviceNet Adapter User Manual
22COMM-IN001 22-XCOMM External Comms Installation Manual

Set DIP switches on Communication Adapter
Set address and baud rate on the PowerFlex communication adapter the same as the
160 SSC.

Set Single/Multi Drive Operation jumper (J2) to Single Drive Operation.

J2 Jz2

A [EEE] | - \
T AO| \ single Drive Multi-Drive :
g “._ Operation Operation w3
(=) e
. ~ NODE  HAIE

T o T T . e

= ' 12345678 :
b - |

olelelnle _ 1234568678
E S ENINININIRINININE
b
S UP=OPEN=1 -~
Switches |Description Default

SWH Least Significant Bit (LSE) of Node Address| 1

Sw2 Bit 1 of Node Address 1
SW3a St 2 of Node Address 1 Node 63
SW4 Bit 3 of Node Address 1
SW5 Bit 4 of Node Address 1
SWE Most Significant Bit (MSE) of Node Address| 1
SWT Least S|gr?|ﬁcant E?rtrllLSE-] of Data Rate 1 Autobaud
SWe Mast Significant Bit (MSE) of Data Rate 1
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all switches are CLOSED (0), the address is set to the value in Parameter 2 — DN Addr Cfg and

DIP switches 1 through 6 set the address and switches 7 and 8 set the baud rate. Note that when
the Baud is set to the value in Parameter 4 — DN Rate Cfg

13
14
15
16
17
18
19
20
21
22
23
24
25

Node

Node

45
46
47
48

49

50
51

52
53

55
56
57
b8
50
B0
61

B2
B3

i

Switch Settin

Switch Setting

SW1|SW2|SW3 SW4|SW5E|SWE|Address

1
0
1
0
1
0
1
0
1
0
1
0
1

Node
0
1
2
3
4
5
]
7
8
g
10
11
12

Node

SW1|SW 2 |SW 3 |5W4|5W5|SW6 | Address

32

39

0

0

Switch Seftl

Switch Setting

SW1|(SW2|SW3|SW4(SWE|SWE| Address

SW1|5W2|SW 3 |5W 4 |SW5|SW 6| Address

Data

Rate
125 kbps
250 kbps
500 kbps
Autobaud

SW8

0
0
1
1

Swltch Setting

SW7
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Install and Configure PowerFlex drive.

NOTE: It's recommended that the PLC be in program mode for this step. The new PowerFlex
drive is taking the place of the 160 SSC on the DeviceNet network. The existing PLC logic for the
160 SSC could inadvertently start the PowerFlex drive. It is also recommended that the hardware
enable to the PowerFlex drive (terminals 1 and 11) be open.

Install the PowerFlex 4/4M/40 per the recommendations in the following publications at:
http://literature.rockwellautomation.com

22A-UMO0O01 PowerFlex 4 User Manual
22B-UMO001 PowerFlex 40 User Manual
22F-UMO001 PowerFlex 4M User Manual

Configure PowerFlex Drive.
It is possible to configure the PowerFlex many ways.
Drive Explorer
Drive Executive
HIM
RSNetworx — DeviceNet
The following description uses RSNetworx to set parameters in the PowerFlex drive and
configure the scanner online.

NOTE: Be sure to have the EDS file for the PowerFlex drive installed on PC. EDS file for
PowerFlex can be downloaded at: http://www.rockwellautomation.com/resources/eds/

An EDS file can be created for the PowerFlex. See the procedures in the following publications
at: http://literature.rockwellautomation.com

22COMM-UMO003 22-COMM-D DeviceNet Adapter User Manual
The PowerFlex drive and DeviceNet need to be powered up.

Go online with DeviceNet.

Start RSNetworx for DeviceNet

Set Online Path to Network.
Select Network>Properties
Click Set Online Path
Browse the RSLinx path to the DeviceNet Network
Select the DeviceNet Network
Click Ok

Go online with DeviceNet Network.
Select Network>Online

<= Bul160L5Kv02. dnt - RSNetWorx for DeviceNet

File Edit Miew | Mebwork Device Diagnoskics Tools Help
& = = [ > i FE
B | @ - Bl|  ingle Pass Brows: i - | A ||

Hardweare

+-[1 Mokor O
-7 Mokor St

ALl

- [ [ [ - T T
]
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RSNetworx will do a single pass browse and the new PowerFlex drive should show up on
the network at the address of the 160 SSC.

Set PowerFlex drive parameters.
Double click on PowerFlex Drive.

1755-DNB El
U[
M 4| »| M)\ Graph { Speadshest |, Master/Slave Coniiguration _} Diagnostics | | _=_|_‘

The PowerFlex Properties is displayed.

== dd | TV | Ll | =

1756-DNE
é Genersl Parameters | 1/0 Dats | EDS Fils |
PowerFlex 40 3F 460Y 5.0HP
o1

Mame: |P0werFlex 40 3P 4600V B.OHP

EDS Editor

Do you want to upload the configuration from the device, updating the
y  software's configuration; or download the software's configuration to
[} the device, updating the device?

For more information, press F1

Upload Dql D ownload | Cancel |

Tope TOTSTTC Devicettet [125]
Device: |F‘0werFIex 40 3P 4600 B.OHPF [51240]
Catalog  |22B-DOVOPO.. B

H 4 N"-,Elaph,l: Spreadshest E

Flevision:  |4.001 J ﬂ T
] | Cancel | | Help |

Select the Parameters tab
Click on Upload parameters.
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PowerFlex parameters are displayed.

5! PowerFlex 40 3P 460¥ 5.0HP

General Parameters | 1/0 Data | EDS Fiie |

&=

Select the parameter that pou want to configure and initiate an
action using the toolbar.

[~ Groups 7 [Single  +| = Monitor B =y
||é| Parameter | Currert Yalue il
32 £ Motor NP Hertz 60 Hz
33 & Matar OL Current: .04
34 & Minimum Freg 0.0 Hz
a5 @ Maximurn Freg &0 Hz
Stark Source Carnrm Pork
37 Stop Mode Ramp, CF
35 Speed Reference Comm Park
33 & Accel Time 1 9.6 5ec
40 & Decel Time 1 9.7 Sec
41 Reset To Defalts Ready/Idle
42 # £ Reserved ]
43 Maotor OL Ret Disabled
44 # £ Reserved ]
45 # & Resereed n A
< >
] | Cancel | Apply | Help |

Edit Parameters

The following parameters are the minimum required to configure the PowerFlex for the motor
attributes and to accept commands over DeviceNet. The table shows a cross reference to the
160 SSC parameters that can be seen in the Offline DeviceNet file or the report generated in the
previous step.

NOTE: This example uses a 5HP, 460VAC, 6.0FLA, 60Hz motor. PowerFlex Parameters 31, 32,
33, 34, and 35, are dependant on your motor and application. PowerFlex Parameters 37, 39, and
40 are dependant on your applications stop mode and Accel/Decel rates.

160 SSC analog PowerFlex 40
No. Parameter Value No. Parameter Value
36 Base Voltage 460 V 31 Motor NP Volts 460 V
35 Base Frequency 60 Hz 32 Motor NP Hertz 60 Hz
42 Motor OL Current 6.0A 33 Motor OL Current 6.0 A
32 Minimum Frequency 0 Hz 34 Minimum Frequency 0 Hz
33 Maximum Frequency 60 Hz 35 Maximum Frequency 60 Hz
46 Input Mode 2 - Network Control 36 Start Source 5 — Comm Port
34 Stop Mode Select 0 - Ramp to Stop 37 Stop Mode 0 — Ramp CF
59 Frequency Select 1 — Internal 38 Speed Reference 5 — Comm Port
30 Accel Time 1 10.0 Sec 39 Accel Time 1 10.0 Sec
31 Decel Time 1 10.0 Sec 40 Decel Time 1 10.0 Sec

NOTE: PowerFlex 40 on DeviceNet. Parameter 164 may need to be edited if doing explicit
messaging over DeviceNet. See the information on this parameter in the sections for
ControlLogix Explicit Messaging and SLC Explicit Messaging.
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' PowerFlex 40 3P 460¥ 5.0HP

General Parameters | 1/0 Data | EDS File |

i Select the parameter that you want to configure and initiate an
action uzing the toolbar.

[~ Groups @ @ Single  +| = Monitor %I %

|®|@| Pararmeter | Current Valug e
3z £ Motor NP Hertz 60 Hz
33 £ Maotor OL Current 6.0 4
34 £ Minimurn Freg 0.0Hz i
35 @ Mazimurm Freq
a7 Stop Mode Ramp, CF
38 Speed Reference Comm Port
39 £ accel Time 1 9.6 Sec
40 & Decel Time 1 9.7 Sec
41 Reset To Defalks Ready)Ide
42 # & Reserved i}
43 Makar OL Ret LCisabled
44 & Reserved 1]
45 # B Resarved n M
0] [
0k | Cancel | Apply I}J Help

Click Apply.
Click Ok to close the properties.



Configure DeviceNet Scanner

Before configuring the DeviceNet scanner for the new PowerFlex drive, we need to know how the
160 SSC is mapped into the Input/Output of the scanner. The 160 SSC is mapped in the Scanlist
with Output Assemblies of one to four bytes, and Input Assemblies from one to eight bytes.

The size in bytes of the data mapped to the 160 SSC is dependant on the configurable
Input/Output Assemblies used for DeviceNet. The size in bytes of the data mapped to the
PowerFlex is dependant on the fixed Input/Output Assemblies used for DeviceNet.

The Input/Output Assemblies used by the 160 SSC are determined by values in Parameter 107
Output Assembly and 108 Input Assembly. These can be viewed by opening up the saved
DeviceNet project with the 160 SSC or the report generated from this project. A typical example
of Output Assembly 20 and Input Assembly 70 would be mapped in the scanner as four bytes out
and four bytes in.

L5 Bulletin 160 Analog 3.7 kW 460v

General Parameters | 140 Data | EDS File |

Select the parameter that you want to configure and initiate an
action uzsing the taalbar.

rGowps k2 @

) |@|Iﬁ"| Parameter J Current Yalue 4
100 i} Reserved ]
101 & Switches MAC ID 63
10z & Swikches Baud 125K Baud
103 My MAC ID 63
104 MY Baud Rate 125K Baud
105 Bus OFf Error Hold Errar State
106 Bus OFF Count 1]
Qubput Assembly
108 Input Assembly 70
109 Assembly Word 0 a
110 Assembly Woard 1 0
111 Assembly Word 2 0
112 Assembly Word 3 i}
v

13 N Failk Made Fatlk and Skan

] 4 | Cancel Help
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160 SSC Output Assembly 20 and Input Assembly 70 example.

Instance 20 Data Format (Basic Speed Control Output Assembly)

Byte Bit7 Bite Bit5 Bit 4 Bit3 Bit 2 Bit1 Bito
0 Fault Resat RunFwid
1
2m Speed Reference RPM (Low Byte) @
o Spead Reference RPM (High Byte) @

Instance 70 Data Format (Basic Speed Control Input Assembly)

Byte Bit7 Bitg Bits Bit 4 Bit3 Bit 2 Bit1 Bito
0 Running1 Fautted
1
2 Speed Actual RPM (Low Byte)
3 Speed Actual RPM (High Byte)

For an explanation of the Input/Output Assemblies for 160 SSC, reference the following manual
at: http://literature.rockwellautomation.com

160-UM002

160-DN2 Device Net Communication Module User Manual

The PowerFlex drive Input and Output Assemblies are fixed at four bytes in and four bytes out.

PowerFlexd0 Output Assembly
Eyte Bit7 Bitg Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bito
0 MOP inc Ciir Diir Clear Flt Jog Start Stop
1 MOP dec Ref Sel3 Ref Sel2 Ref Sel1 Decel1 Deceld | Accel | Accel
2 Commanded Freguency (0.1Hz) (Low Byte}
3 Commanded Frequency (0.1Hz) (High Byte]
PowerFlex40 Input Assembly
Evte Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Fauk Alarm Decel Accel Acr Dir Crnd Dir Active Ready
1 Diglnp4 | Diglnp3 | Diglnp2 | Diglnp1 | Locked | Logic Comm Freq Comm | At Speed
2 Speed Feedback [0.1Hz) (Low Byte)
3 Speed Feedback (0.1Hz) (High Byte}

For an explanation of the Input/Output Assemblies for PowerFlex 4, reference the following

manual at: http://literature.rockwellautomation.com

22COMM-UM003

22-COMM-D DeviceNet Adapter User Manual

If the 160 SSC used one byte Output Assemblies 1...5 or Input Assemblies 50...54 then we need
to verify that the space in the scanner that the 160 SSC occupied is large enough for the four
bytes of the PowerFlex.
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Go online with DeviceNet.

Start RSNetworx for DeviceNet

Set Online Path to Network.
Select Network>Properties
Click Set Online Path
Browse the RSLinx path to the DeviceNet Network
Select the DeviceNet Network
Click Ok

Go online with DeviceNet Network.
Select Network>Online

7 Bul160L5Kv02. dnt - RSNetWorx for DeviceNet

Elle .!;cllit View | Metwork Device  Disgnostics Tools uellp
2@ -
Hardware

=l

[1In  Properties..
] Linit Swit “

Makar G
When online, RSNetworx will browse and display the devices on the network.

[akar St

RLEEL:

- (- - - - -

Powertlex 40 =
3P 450V
5.0HP
|
ol
)
T
H‘}”\.Graphﬁ[", JL.}‘ o /S Ieis Cornounic }’r\' " J_l f
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Edit Scanlist.
In the following example, the 1756-DNB scanner is shown. Editing other scanners is similar.
Double-Click on DeviceNet Scanner.

:1756-DNB

General] Module  Scarlist llnput ] Dutput] ADR ] Summaly]

g 1756-DMB

|1?58-DNB

Marne:

Drezcription:

Scanner Configuration Applet

[io you want o upload the configuration fram the device, updating the
software's configuration; or download the software's configuration to
the device, updating the device? |

For more information, press F1

Uplaad hl Download | Cancel |

L,alErog: | TFoR-UNE
Revision:  |6.002 J J
u] | Cancel | | Help |

Select Scanlist tab and Upload.
The Scanlist will upload.

Scanlist will show an error because of the key mismatch between the 160 SSC drive in the
configuration and the new PowerFlex Drive connected to the network at the same address.

Generali Module  Soanlist 1 Input 1 Dutput1 ADR 1 Summal_l,l]

é 1756-DNE

Hate: |1?58-DNB

Electronic Key Mismatch

The Electronic K.ey information far;

‘Node 22, PowerFlex 40 3F 4600 5.0HF

does not match with the Device's [dentityl Pleaze select from the
following optiors:

Fey Tupe Conne... | Device ] Update ey
Device Tupe 2 126
Wendar D 1 1 Remove from Scanlist

Froduct Code 15 B1240

lgrare Al

|
|
lanore ‘
|
|

H Help

Click Update Key.
This will replace the 160 SSC with the PowerFlex in the Scanlist. It is possible
the 1/O sizes are different. We need to verify the mapping and sizes.



The Scanlist will be displayed including the new PowerFlex.

i1 756-DNB

General] Module  Scanlist ] InpLt ] Dutput] ADR ] Summary1

Available Devices: Scanlish:

>

Sl S E]

v autamap on ddd v MNode Active
1~ Electronic Key:
Uplaad from Scanmner.. [P e
v endor
Download ba Scanner... ¥ Froduct Code
Edit /g P I Major Revision
it arameters... Bl g

k. | Cancel J ol I Help

Select the PowerFlex drive in the Scanlist
Click Edit I/O Parameters
This will allow us to change the Input and Output size to 4 bytes.

The I/O Parameters will be displayed.

Edit 10 Parameters : 22, PowerFlex 40 3P 460v 5.0  [?]fX]

I~ Stobed: 5 [ Change of State / Cyclic
Input Size: ’1 = s & TS a Bt G
. =
Input Size: __J:I Bytes
™ Polled: : Output Size: _i:I Bytes
Input Size: |4 _J:I Bytes Heartbeat Rate: |50 _i:I e

Output Size: |4 ____J:I Bytes
Poll Rate:  |Every Scan

L

(1] 8 h Cancel I Restore [0 Sizes ‘

Check the Polled check box.

Set Input size to 4 bytes.

Set Output size to 4 bytes.

Select Poll rate as Every Scan

Click OK and (Yes to Unmap and Yes to Automap if the size changed)
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View Input/Output Mapping.

This procedure replaced the 160 SSC Input/Output mapping with the PowerFlex map. As stated
earlier the PowerFlex Input/Output Assemblies are fixed at 4 bytes in and 4 bytes out. The 160
SSC Input/Output Assemblies are configurable depending on the values in drive parameters 107
and 108. If Input or Output Assemblies for the 160 SSC were less than 4 bytes, the new
PowerFlex mapping may overlap and existing device. Follow the next steps to verify the mapping
and possibly move the PowerFlex.

Click on Input tab

L5 1756-DNB

General] Module] Scanlist  Input lDutput] ADR ] Summaly]
Mode | Tvpe | Size | Map | j
10, Bull.. Polled 1 1:1.Data[111.0 Q
) 22 Unmap
Advanced...

v " 3 Optiong...

Memony | Assembly Data Start Dwiard: |0 JZI
Bis31-0 || DT ]

:|.Dratal
L. Dratal
:|.Dratal
:|.Dratal
:1.Doatal10] 22, PowerFles 40 3P 4600 B OHP

1. Dratal11] 10, Bulleti...
.Datal12]
:I.Data[13]
:|.Datal141 P

0K | Cancel | Apply | Help

ow... Polled 4 1:1.Data[101.0 k

=) =1 ] (2]

Y R R (R Y

Select the PowerFlex
The display will show the location in the Scanner’s Input table that the 4 bytes
from the PowerFlex are mapped to. In this example, word 10. Also, this example
uses a 1756-DNB. If a 1747-SDN or a 1771-1771-SDN is used the mapping will
display in 16 bit words. Notice in this example another device has 1 byte located
at word 11.

If it needs to be moved or is overlapping with another device complete the
following steps. Click on Advanced...

If the mapping is correct and does not overlap another device then click on Output tab
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The Advanced Input mapping will be displayed

NOTE: Complete this step if it needs to be moved or is overlapping with another device.

Advanced Mapping : 22, PowerFlex 40 3P 46... E|g]

Map | Message | Offset | Memory | Oftset | Bit Lengtt
1 Polled 00 Aszgembl..  10:0 32

2 <hot mapped:

3 <hot mapped:

4 <not mapped>

£ *

tap From: Map To:
tessage: Polled Memaony: | Aszembly Dat +
Byte: 0 :I_I Dwiord; (I

Bit 0 = Bit [o %

LT N
Delete Mapping ‘ Wl Help |

Select Memory:

Select memory location from the pull down depending on the type of DeviceNet
scanner being used.

Type of Scanner Memory Locations
1747-SDN Discrete of M-File
1756-DNB Assembly Data
1771-SDN Block Xfer 62-57

Enter Word or DWord to map Input assembly to.
In this example, a 1756-DNB is used so 32 bits (4 bytes) are mapped to Dword

10. If you are using a 17xx-SDN, it will show 32 bits (4 bytes) mapped to Word
10, and 11

Click Apply Mapping

Click Close
The inputs should be mapped to the proper location on the Input tab.
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Click on Output tab.

251756 DNB

General] Module] Scanlist] Input  Dutput l.&DF! ] Summary]

Node | Type | Size I Map |
@l 10 Eul. Palled 1 1:0.Data[11].0
k=l 22 Po.. Polled 4 1:0.Data[101.0

Unmap

1

Adwanced...
5 | 5 Options. .
Memon:  |Aszembly Data « Start Diw/ord: |0 :il
gite 31 -0 LTI ]
1:0.Dakal7] =
1:0.Dakal8]

1:0.Diatal9]

1:0.Datal101
1:0.Datal111]
1:0.Datal12]
1:0.0akal13
1:0.Datal14
1:0.Datal 5 s

aK | Cancel | Apply | Help |

Select the PowerFlex
The display will show the location in the Scanner’s Output table that the four
bytes to the PowerFlex are mapped to. In this example, word 10. Also, this
example uses a 1756-DNB. If a 1747-SDN or a 1771-1771-SDN is used the
mapping will display in 16 bit words. Notice in this example another device has
one byte located at word 11.

NOTE: If it needs to be moved or is overlapping with another device go to the
Advanced mapping as described for inputs in the previous step. Otherwise go on
to next step.

If it needs to be moved or is overlapping with another device complete the
following steps. Click on Advanced...

If the mapping is correct and does not overlap another device then go on to the next step
to download to the scanner.
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Download to Scanner.

NOTE: The PLC needs to be in program mode for this step. The new PowerFlex drive is taking
the place of the 160 SSC on the DeviceNet network. It is also recommended that the hardware
enable to the PowerFlex drive (terminals 1 and 11) be open.

Lo\ 1756-DNB

General] Module  Scanlist l Input ] Dutput] ADR ] Summaryi

Available Devices: Scanlish:

>

Sl S E

W autamap on ddd W Mode Active
i~ Electanic Key:
Upload from Scanner... ];C EQEC:-F;DB
W “endaor

Dawnload to Scanner... ¥ Product Code

) I Major Revision
Edit |/0 Parameters... Elln (m e

(] 4 | Cancel J Boply I Help
Select the Scanlist Tab

Select the PowerFlex drive in the Scanlist
Click Download to Sanner

756-DNB E‘ﬁ

General | Module  Scanlist l |t ] Clutput] ADR ] Summaryi

Awailable Devices: Scanlist:

! 22, PowerFlex 40 3F 460,

Download Scanlist from Scanner |E| E|

Al Records
1+ Selected Scanlist Records
Cancel

7 Select Range: 1

Fram: |- _J:] To: |5 _Jj

v “Vendar
Download ko Scanner... ¥ Product Code
- I Maijor Revision
Edit 1/0 Parameters... Bl |

QK ] Cancel ‘ Apply J Help ‘

Select the Selected Scanlist Records radio button.

Click Download
This will download the changes for the PowerFlex replacement of the 160 SSC to the
Scanner.

When the download is complete, click OK to close the Scanner dialog.
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Save the DeviceNet project.
Select File>Save As

‘

: New.dnt - RSNetWorx for DeviceNet

File Edit Yiew Metwork Dewice Diagnostics Tools  Help

2| Hew cl+n | AT
= Open... Chrl+0 %) | aE

ME PowerFlex 40
EETT IP 460V
5.0HP

Generate Report

Prink Setup... B I
.
Prink Preview E!
&F print.., Ctrkp
- 22
1 Mew,dnk
2 test.dnt

3 Bull60LSK02.dnt
4 PF40L5K0Z.dnt

Exit
[~ = T

Enter a unique project name.

Click Save.
This saves the new DeviceNet project which includes the PowerFlex drive.
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Example Ladder Logic

The DeviceNet configuration has been aimed at placing the new PowerFlex in the same
Input/Output space as the 160 SSC. The logic examples provided are to replace the 160 SSC
with a new PowerFlex with minimal changes to the control logic.

The ladder logic of the 160 SSC is dependant on the data mapping of the configurable
Input/Output Assemblies used for DeviceNet. The ladder logic for the PowerFlex is dependant on
the fixed Input/Output Assemblies used for DeviceNet.

The Input/Output Assemblies used 160 SSC are determined by values in Parameter 107 Output
Assembly and 108 Input Assembly. These can be viewed by opening up the saved DeviceNet
project of the 160 SSC or the report generated from this project.

L Bulletin 160 Analog 3.7 kW 460v

General Parameters | 140 Data | EDS File |

Select the parameter that you want to configure and initiate an
action uzing the toalbar.

[~ Groups @ @

o] |@|li"| Parameter | Current Yalue (-
100 #  Reserved 0
101 i} Switches MAC ID &3
102 #  switches Baud 125K Baud
103 My MAC ID 63
104 MY Baud Rate 125K Baud
105 Bus OFf Error Hold Error State
106 Bus OFF Count a
QukpuUE Assembly
108 Input Assembly 70
109 Assembly Word 0 9
110 Assembly Wward 1 0
111 Assembly Word 2 i}
112 Assembly Word 3 i}
v

13 Nl Fanlk Made Fanlk and Stan

QK | Cancel | | Help |

The following tables show the data mapping for two of the most common 160 SSC Input/Output
Assemblies and the PowerFlex Input/Output Assemblies.

160 SSC Output Assembly 20 and Input Assembly 70
160 SSC Output Assembly 103 and Input Assembly 104
PowerFlex Output Assembly and Input Assembly

Logic examples for ControlLogix, and SLC500 are shown for the two common 160 SSC
assemblies and equivalent logic to control a PowerFlex in the same manner. The 160 SSC logic
can vary depending on Input/Output Assemblies. The logic for the PowerFlex attempts to use the
same bits and method of control by minor edits to the commands to the drive and status from the
drive while keeping the original command and status logic intact.

If the 160 SSC used Customizable Input Assemblies 102 or 105, the configurable parameters
being read from the drive will have to be cross-referenced to the PowerFlex and possibly be
transferred using an explicit message.

NOTE: Preset Speed Model.

The example logic sends a speed reference to the drives and assumes it is configured as a
speed follower. The 160 SSC could be a Preset model and use Output Assembly 103 to select
Preset speed. This can also be accomplished with the PowerFlex fixed output assembly.

54



160 SSC Output Assembly 20 and Input Assembly 70

Default and common configuration.

Instance 20 Data Format (Basic Speed Control Output Assembly)

Byte Bit7 Bit& Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bito
0 Fault Resat RunFwd
]
2d Speed Reference RPM (Low Byte) @
o Spead Reference RPM (High Byte) @

Instance 70 Data Format (Basic Speed Control Input Assembly)

Byte Bit 7 Bit& Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
0 Running1 Faultted
1
2 Speed Actual RPM (Low Byte)
3 Speed Actual RPM (High Byte)

160 SSC Output Assembly 103 and Input Assembly 104

Ingtance 103 Allen-Bradiey Drive Output Assembly
This output assembly mirrors the 13054 336 10 format,

Byte Bit7 Bit & Bit 5 Bit 4 Bit3 Bit 2 Bit1 Bit ¢
0 /A M/A Direction @ Direction @ Clear Faults M/ Start Shop
Reference Reference Reference A ; : z
1 A Selectm  |Selet®  |Seta | WA i A
2 Scale Speed Reference (Low Byte) @
3 Scale Spead Reference (High Byte) &

@ Met Bef has higher pricnty than Net Comrol. Therefore, if Net Ref is set. presets are ignoned.

@ For Preset Speed Units: Met Bef determines if speed reference comes from the network or preset speeds.

@ Preset Spead @ Direction @  Reference Select
;l;l?‘,:;ﬁ E,:j |'TS"'BI.’.:?—I|| Bit 5 (Bit 4 Bit 14 | Bit 13 | Bit 12
0 0 0 Preset O 0 0 Mo Command 0 0 0 Mo Command Select
0 0 1 Preset | 0 1 Forward Command 0 4] | TB3 Control
0 1 0 Preset 2 l |} Reverse Command 0 1 0 Metwork Control
0 1 1 Preset 3 l 1 Hold Direction Cmd 0 1 | Preset 3
| 0 0 Preset 4 1 0 0 Preset 4
| 0 1 Preset 5 1 4] | Preset 5
| 1 0 Preset & 1 1 0 Preset
| 1 1 Preset 7 1 1 | Preset 7

@& 0 =10Hz 32767 = Maximum Frequency (Hz)



Instance 104: Allen-Bradley Input Assembly
This input assembly mirrors the Bulletin 1205 110 Format.

Byte Bit7 Bite Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bito
0 Fault M/A Decel Accel Rat Dir a Cmd Dir @ Running Enabled
1 Freq Source @ | Freq Source @ |Freq Source @ | Freq Source & |Local & Local & Local @ At Speed
2 Actual Speed Scake 0-22767 @
3 Actual Speed Scak 0-22767 @
@ | = forward, 0 = reverse
@ Liocal @ Frequency Soumce
B|i|t ?'r‘ Bg“ Definition ?;‘ ﬂ‘ ]I;.: ]Ia'j Definition
1] 1] 1] TR3 Contrel 0 1] ] ] Preset 0
] i | Metwork Control 1] 1] i] 1 Preset |
0 i] 1 i] Preset 2
0 i] 1 1 Preset 3
0 1 ] ] Preset 4
1] 1 i] 1 Preset 5
0 1 1 i] Preset 6
0 1 1 1 Preset 7
1 1] ] ] TE2
1 1] i] 1 MNetwork
1 i] 1 i] Mot defined
1 1 1 1 Mot defined
@ 0 =0Hz 32767 = Maximum Frequency
PowerFlex 40 Output and Input Assembly
PowerFlex40 Qutput Assembly
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 BitD
0 MOP inc Dir Diir Clear Flt Jog Start Stop
1 MOP dec Ref Sel3 Ref Sel2 Ref Seli Decell Deceld | Accel | Accel
2 Commanded Freguency (0.1Hz) (Low Byte)
3 Commanded Frequency (0.1Hz) (High Byte )
PowerFlex40 Input Assembly
Byte | Bit7 Bit6 Bit & Bit 4 Bit 3 Bit 2 Bit 1 Bit D
0 Fauk Alarm Decel Accel Acr Dir Cmd Dir Active Ready
1 Diglnp4 | Diglnp3 | Diglnp2 | Diglnp1 | Locked | Logic Comm Freg Comm | At Speed
2 Speed Feedback (0.1Hz) (Low Byte)
3 Speed Feedback (0.1Hz) (High Byte}

For Input/Output Assemblies not shown in these examples or for a more in-depth discussion
reference the following publications at:
http://literature.rockwellautomation.com

160-UM002
22COMM-UMO003
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160-DN2 Device Net Comm Module User Manual
22-COMM-D DeviceNet Adapter User Manual



ControlLogix I/O Messaging Examples

In this example, DeviceNet is configured for the drive Outputs to start at Slot 1 Output Word 10
(Local:1:0.Data[10]) and drive Inputs to start at Slot 1 Input Word 10 (Local:1:1.Data[10]) in the
1756-DNB Scanner.

Tags for Example Program

Tag Name Type Description
Local:1:1.Data[10] Dint[] Local I/O Slot 1 Input
Local:1:0.Data[10] Dint[] Local I/0 Slot 1 Output
Drivelnputimage Int[2] Drive Input Dint to Int conversion
DriveOutputimage Int[2] Drive Output Int to Dint conversion
DriveSpdFbk Int Speed Feedback from drive +/- 0-32767
DriveSpdRef Int Speed Reference to drive 0-32767
DriveStaReady Bool Drive Status to user logic — Ready
DriveStaRunning Bool Drive Status to user logic — Running
DriveStaFwd Bool Drive Status to user logic — Forward Direction
DriveStaFault Bool Drive Status to user logic — Faulted
DriveStaAtRef Bool Drive Status to user logic — Running at speed reference
DriveCmdStop Bool Drive Command from user logic — Stop
DriveCmdStart Bool Drive Command from user logic — Start
DriveCmdRunFwd Bool Drive Command from user logic — Run Forward
DriveCmdJog Bool Drive Command from user logic — Jog
DriveCmdClrFault Bool Drive Command from user logic — Clear Fault (reset)
DriveCmdFwd Bool Drive Command from user logic — Fwd/Rev Direction




ControlLogix

160 SSC Control with Output Assembly 103 and Input Assembly 104

Using the Output Assembly 103, the 160 SSC is started with a momentary DriveCmdStart bit and
stopped with a momentary DriveCmdStop bit.

Speed Reference is 0-32767 (32767 = Maximum frequency).

DEWICEMET SCAMMER COMTROL

Enahle Devicehlet Scanner on First Program scan

sfs Local 1o CommandRegister Run
0 1 F L
2 B e

1B0SSC DEVICEMET 10D MESSAGING
Param 107 Cutput Azsembly=103
Param 108 Input As=sembly=104

Copy the 32-bit DevicelMet scanner input image into
an array of two 16-bit words, The length in this instruction is two
because two 16-hit array elements of the destination are used.

QP

1 Copy File

Source  Local1:].Datal10]
Dest  Drivelnputimage[0]
Lendgth 2

Fead the Running, Direction and Fauted status bits from the
input image of the drive and place the dats in respective drive status tags.

Drivelnputimage[0] .1 DrivestaRunning
Y o
2 ulln
Drivelnputimage[0].3 DriveStaFwd
3 o e i
sl
Drivelnputimage[0].7 DriveStaF ault
4 3 i s
i G G oS
Drivelnputimage[0].8 DriveStattRet
g ] [ o
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10

11

12

13

14

Read the drive's Feedback word and place it in
the Feedback tag.

Miove the drive camimands to the
drive's output image.

COP
Copy File
Source Drivelnputimage1]
Dest DriveSpdFhk
Lencgth 1

DriveCmdStop DriveOutputimage[0].0
o L
DriveCmdStart DriveOutputimage[0].1
ol i,
e oA
DriveCme ClrFauk DriveCutputimage[0].3
1E
DriveCmdF wed DriveOutputimage[0].4
g B £
DtiveiCmedF wed DriveOutputimage[0].5
]I[ et

Set configuration in drive's autput image to use the Speed Commancd

from the Comm part for Speed Reference

DriveOutputimage[0].1 4

DriveCutputimage[0].13

Drivelutputimage[0].12

1 L i
Tranzter the speed reference tag to the
Drive's autput image.
COP
Copy File
Source Drive=pdRef
Dest DriveCutputimage[1]
Length 1
Copy the output image into the 32-hit
Devicehllet scanner output structure. The length in this
element of the destination is used.
COP

Copy File

Source DriveCutputimage[0]
D=t Local:4: 2 Datal10]
Length 1
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ControlLogix

Equivalent PowerFlex Control for Output Assembly 103 and Input Assembly 104
The PowerFlex is started with a momentary DriveCmdStart bit and stopped with a momentary

DriveCmdStop bit.

The 160 SSC Speed Reference was 0-32767 (32767 = Maximum frequency). The PowerFlex

Speed Reference is 0-600 (0.0Hz *10). The speed reference from the user logic has to be scaled

for the PowerFlex 0-600.

DEVICEMET SCAMMER COMTROL

Enable DeviceMet Scanner on First Program scan

zifs Local1: 0. CommandRegister Fun
o 3 "

a1

PCAWWERFLEX DEWICERET WO MESSAGIMNG
Capy the 32-bit DeviceMet scanner input image into
an atray of two 16-bit words. The length in this instruction is o
because twwo 16-hit array elements of the destination are used.
QP

1 Copy File

Source  Local1:1.Datal10]

Dest  Drivelnputimage[0]
Lencth 2
Read the Ready, Running, Direction and Faulted status bits from the
input image of the drive and place the data in respective drive status tags.
Drivelnputimage[0].0 DrivestaReady
2 i o
JE [ L
Drivelnputimage[0].1 DriveStaRunning
JoE iy
3 Ak
Drrivelnputimage(0].5 DriveStaFwed
4 1E
Drivelnputimage[0].7 DrivestaFault
5 g {3
Drivelnputimage0].5 DriveStastRef
AF i

& g
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10

11

12

13

Read the drive's Feedback word and place it in the Feedback tag.
Scale 0-600 (00Hz * 107 from PovweerFlex to 0-32767 of Bul160.
Make PovwerFlex Feedback negative is running in reverse.

CPT

cCoampute
[est

Expresszion (Drivelnputimage[1]*327 67800

DriveSpdFhlk
0«

DriveStaF wd
|/ j— Wuttiply
Source B
Dest

Source & DrivesSpdFbk

TaLIL
0 #
-1

DriveSpdFbk
0+

lowve the drive commands to the
drive's output image.

DriveCmdztap DriveOutputimage[0].0
T-E T
i
DriveCmdStart DriveOutputimage[0].1
TIE iy
Ak
DriveCmdJog Drivelutputimage[0].2
JE T
o
DriveCmdClrFaut Drivelutputimage[0].3
TiE
A
DriveCmdFwd Drivelutputimage[0].4
8 B L
DriveCmdFwd Drivelutputimage[0].5
]."[ e
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14

13

16

62

Set configuration in drive's output image to use the Speed Command
from the Comm port for Speed Reference

DriveOutputimage[0]14  DriveOutputimage[0].13  DriveOuwtputimage[0].12

{0 L L

Transfer the speed reference tag to the Drive's output image.
Scale 0-327E67 of 16055C Speed Reference to 0-600 (0.0Hz * 10) for PowerFlex.
PT

Compute

Dest DriveOutputimage[1]
300 &

Exprezsion (DriveSpdRef*G00N327ET

Copy the output image into the 32-bit
DeviceMet scanner output structure. The lendgth in this
elemernt of the destination is used.

COP

Copy File

Source  DriveQutputimage[0]
Dest Local 1.0 .Datal10]
Length 1




ControlLogix
160 SSC Control with Output Assembly 20 and Input Assembly 70

Using the Output Assembly 70, the 160 SSC is started with DriveCmdRunFwd bit being held high

and stopped when DriveCmdRunFwd goes low.

Speed Reference is 0-1750 RPM.

DEWICEMET SCAMMER COMTROL

Enahle Deviceklet Scanner on First Program scan

o 1 E L

s:fs Local 1.2 CommandRegister Fun

1E0SSC DEVICEMNET MO MESSAGING
Param 107 Output Assembly=20
Param 105 Input Assembly=70

Copy the 32-bit DeviceMet scanner input image into
an array of tweo 16-bit words. The length in this instruction is two
because two 16-bit array elements of the destination are used.

P

1 Copry File

Source Locald: | Datal10]
Dest  Drivelnputimage[0]
Length 2

Fead the Running, Direction and Fauted status bits fram the
input image of the drive and place the data in respective drive status tags.

Drivelnputimage[0].0

2 1
Drivelnputimage[0].2 DriveStaRunning

] JE

izl
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Read the drive's Feedback word and place it in
the Feedback tag.

CIP

Move the drive commands ta the
drive's output image.

Copry File

Source Drivelnputimagel1]
Dest DrivespdFbkRPM
Length 1

DriveCmdRunFwed DriveOutputimage[0].0
TE £
DriveCmdCIrF ault DriveOutputimage[0].2

] [ £

Transter the speed reference tag to the
Drive's output image.

P

Copy the output image into the 32-bit

Copy File

Source  DriveSpdRefRPM
Dest DriveCutputimage[1]
Length 1

Devicellet scanner output structure. The length in this

element of the destination is used.

P
Copy File
Source  DriveCutputimage]0]
Dest Lacal:1: 0 Datal10]
Length 1




ControlLogix

Equivalent PowerFlex Control for Output Assembly 20 and Input Assembly 70

The 160 SSC is started with DriveCmdRunFwd bit being held high and stopped when
DriveCmdRunFwd goes low. The PowerFlex is started with a momentary start bit and stopped
with a momentary stop bit. Logic has to be added to start the Powerflex when the
DriveCmdRunFwd bit goes high and stop the PowerFlex when the DriveCmdRunFwd bit goes
low.

The 160 SSC Speed Reference was 0-1750RPM. The PowerFlex Speed Reference is 0-600
(0.0Hz *10). The speed reference from the user logic has to be scaled for the PowerFlex 0-600.

DEWICEMET SCAMMER COMTROL

Enable Devicelet Scanner on First Program scan

sifs Lacal:1:0.CommandRegister Run
EE J"L"\
o 5 i

PCWWERFLER DEWICEMET M0 MESSAGING

Copry the 32-bit Devicelet scanner input image into
an array of twa 16-bit weords. The length in this instruction is o
because two 16-hit array elements of the destination are used.

QP

1 Copy File

Source Local1:1.Datal10]
Dest  Drivelnputimage[0]
Length 2

Read the Ready, BRunning, Direction and Faulted status bits from the
input image of the drive and place the data in respective drive status tags.

Drivelnputimage[0].0 DrivestaReady
T E T
2 qa
Drrivelnputimage]0].1 DrriveStaRunning
b i
3 A7k
Drivelnputimage[0].3 DriveStaFwed
4 i
2 X
Drivelnputimage[0].7 DrivesStaFault
b o
5 Ak
Drivelnputimage(0].5 DriveStastRef
6 ] <>
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10

1

12

13

14

15

66

Read the drive's Feedback word and place it in the Feedback tag.
Scale 0-600 (0.0Hz * 107 from PovwerFlex to 0-1750 RPR of Bull 0.
CPT

Compite
Dest CriveSpdFbkRPM

0 #|
Expression (Drivelnputimage]1]*1 7500600

Move the operator drive comimands to the drive's output image.
Set stop bit to PowerFlex for 3 zecs when BunFwd cmd iz low.
Set start bit to PowwerFlex when RunFywd cmd is high.

DriveCmdRunfoed TOmM
2/ E Timer On Delsy HEM
Timer ThiRStop
Preset 3000 & DM —
ACCUm 0

ThiRStop OW - DriveDutputimage[0].0
3 E &

DriveCmdRunFywd Drivelutputimagel0].1
e

J L

DriveCmolog DriveOutputimage[0].2
FE o

B E

DriveZmdCIrFault DriveOutputimage[0].3
o

o Lo

Set configurstion in drive's output image to useForvward Direction Cnly

DriveOutputimage[0].4  DriveCutputimage[0] .5
L ull

Set configuration in drive's output image to use the Speed Command
from the Comm port for Speed Reference

DriveOutputimage[0]14  DriveOwtputimage[0]13  DriveCuwtputimage[0].12
ull L L

Tranzfer the speed reference tag to the Drive's output image.
Scale 0-1750 RPM of Bull B0 Speed Feference to 0-600 (0 .0Hz * 100 for PovwerFlex.

PT

CompLte

Dest DriveOutputimage]1]
75 &

Expression (DriveSpdRefRPM*E00)M 750

Copy the output image into the 32-bit
DeviceMet scanner output structure. The lendgth inthis
element of the destination is used.

O

Copy File

Source DriveCutputimacge[0]
Dest Lacal:1:0 Datal10]
Length 1




ControlLogix Explicit Messaging Examples

Explicit Messaging is used to transfer data that does not require continuous updates. It can also
be configured to read or write parameters not included in the fixed Input and Output Assemblies.
Two examples are shown for 160 SSC and equivalent for PowerFlex. One example reads the
Output current from the drive and the other writes Accel Rate to the drive.

NOTE: PowerFlex 40 Explicit Messaging. Writing parameter data to the PowerFlex 40 over the
communications port can be stored to RAM only or Non-Volatile Storage (NVS) depending on
Parameter A164 (Comm Write Mode). If stored in RAM, the values will be lost at power down.
However, if they are stored in NVS, and the controller is programmed to write parameter data
frequently, the NVS will quickly exceed its life cycle and cause the drive to malfunction.
Parameter A164 (Comm Write Mode)
0 — Save (default)
1 — RAM Only
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Read Output Current, ParamReadMsg Rungs.
The following rung triggers the message to read the Output Current from the drive when bit
ParamRead goes from OFF to ON. Bit ParamRead is the result of user’s logic.

DEVICEMET EXPLICIT MESSAGING

Read the value of parameter Cutput Current wwhen rung is true.

ParamRead =t
q 1 E Message HEM ——
Mezzage Control ParamReacdMsa | ... | HDMN—
L ER—

Read Output Current, ParamReadMsg Configuration.

The message control rungs for reading a value from the 160 SSC and the PowerFlex could be
same, but the message configuration is different. The DeviceNet objects differ between the 160
SSC and Powerflex. Following shows the message configuration differences to read the Output
Current from a PowerFlex compared to a 160 SSC.

For a complete list of DeviceNet objects reference the following publications at:
http://literature.rockwellautomation.com

160-UM002 160-DN2 Device Net Comm Module User Manual
22COMM-UMO003 22-COMM-D DeviceNet Adapter User Manual

For a cross reference of 160 SSC parameters to PowerFlex parameters see the Parameter Cross
Reference section at the end.

Message Configuration - ParamReadMsg

Configuration Communicationl Tag ]

Path: [DMetdl, 2,22 Browse...

DHetdl, 2,22

Message Configuration - ParamReadMsg

Eonfigurationl Communication] Tag ]
Mezzage Type: |EIF‘ Generic j
?SI':‘;_CE |Get Attribute Single j Source Element: |
i Source Length: El Bptes
21 senice Hew) Chass: [b3 e . i . — e
@ Code: g : Drestination Drriveld utCur ﬂ
Em Instance: |1 Attribute:| 3 [Hex) New Tag..
Em
3 Enable 3 Enable Waiting ) Start 2 Done Done Length, 2
3 Enmor Code: Extended Error Code: [ Timed Out &
Error Path:
Errar Text:
ak. | Cancel Help
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Message Configuration

The message type must be CIP Generic.
160 SSC — CIP Generic
PowerFlex — CIP Generic

Service Type
The service type is the requested DeviceNet service. Available services depend on the
class and instance that you are using.

160 SSC — Get Attribute Single (Service Code — €)

PowerFlex — Get Attribute Single (Service Code — e)

Class

The object type is a DeviceNet class.
160 SSC — b3 (Parameter Table Object)
PowerFlex — f (Parameter Object)

Instance

The object ID is an instance of a DeviceNet class.
160 SSC — 1 (Parameter Value)
PowerFlex — 3 (Parameter #)

Attribute

The attribute is a class or instance attribute.
160 SSC — 3 (Parameter #3 Output Current)
PowerFlex — 1 (Parameter Value)

Source Element
The Source Element is the name of the tag for any data to be sent from the scanner to
the drive. A tag must be specified even if it is not used.

160 SSC — blank

PowerFlex — blank

Source Length

The number of bytes of service data to be sent of received in the message.
160 SSC -0
PowerFlex — 0

Destination
The Destination is the name of the tag that will receive service response data from the
drive. A tag must be specified even if it is not used.

160 SSC — DriveOutCurr (Int Tag)

PowerFlex — DriveOutCurr (Int Tag)

Path

The path includes the following:
Name of DeviceNet scanner - DNETO01
Communication port on the front of the 1756-DNB scanner. - Always 2.
Node address of the DeviceNet adapter on drive — 22
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Write Accel Rate, ParamWriteMsg1 Rungs.
The following rung triggers the message to write the Accel Rate to the drive when bit ParamWrite
goes from OFF to ON. Bit ParamWrite is the result of user’s logic.

DEWICEMET EXPLICIT MESSAGING

Wirite & walue to parameter Accel Rate when the rung is true.

Paramirite h =G
10 ] F Mezzage BN ——
Mezsage Control Paramritebdzgl | . | (DM 3—
—ER—

Write Accel Rate, ParamWriteMsg1 Configuration.

The message control rungs for writing a value to the 160 SSC and the PowerFlex could be same,
but the message configuration is different. The DeviceNet objects differ between the 160 SSC
and Powerflex. Following shows the message configuration differences to write an Accel Rate to
a PowerFlex compared to a 160 SSC.

For a complete list of DeviceNet objects reference the following publications at:
http://literature.rockwellautomation.com

160-UMO002 160-DN2 Device Net Comm Module User Manual
22COMM-UM003 22-COMM-D DeviceNet Adapter User Manual

For a cross reference of 160 SSC parameters to PowerFlex parameters see the Parameter Cross
Reference section at the end.

Message Configuration - ParamWriteMsg1

Configuration Communication] Tag ]

Path: |DNetD1 V2.2 Browse. ..

DMetln., 2, 22

Message Configuration - ParamWriteMsg1

Corfiguration l Eommunication] Tag I
Meszage Type: |EIF' Generic j
?:Q.:;CE |Set Atribute Single j Source Element: DrivedccelRate ﬂ
D Srvie — e e 13 e Source Length: 2 E|~ [Bytes]
O Cade: ) Destination ﬂ
B Instance: |1 Attribute:|1e [Hex] e T
Erro
3 Enable 0 Enable Waiting ) Start 2 Daone Done Length: 0
2 Enor Code: Entended Ermor Code: [~ Timed Out €
Error Path:
Error Test:
QK | Cancel Help

70



Message Configuration

The message type must be CIP Generic.
160 SSC — CIP Generic
PowerFlex — CIP Generic

Service Type
The service type is the requested DeviceNet service. Available services depend on the
class and instance that you are using.

160 SSC — Set Single Attribute (Service Code — 10)

PowerFlex — Set Single Attribute (Service Code — 10)

Class

The object type is a DeviceNet class.
160 SSC — b3 (Parameter Table Object)
PowerFlex — f (Parameter Object)

Instance

The object ID is an instance of a DeviceNet class.
160 SSC — 1 (Parameter Value)
PowerFlex — 39 (Parameter #)

Attribute

The attribute is a class or instance attribute.
160 SSC — 1e (30 decimal) (Parameter #30 Accel Rate)
PowerFlex — 1 (Parameter Value)

Source Element
The Source Element is the name of the tag for any data to be sent from the scanner to
the drive. A tag must be specified even if it is not used.

160 SSC — DriveAccelRate (Int Tag)

PowerFlex — DriveAccelRate (Int Tag)

Source Length

The number of bytes of service data to be sent of received in the message.
160 SSC -2
PowerFlex — 2

Destination
The Destination is the name of the tag that will receive service response data from the
drive. A tag must be specified even if it is not used.

160 SSC — blank

PowerFlex — blank

Path

The path includes the following:
Name of DeviceNet scanner - DNETO01
Communication port on the front of the 1756-DNB scanner. - Always 2.
Node address of the DeviceNet adapter on drive — 22
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SLC 500 I/O Messaging Examples

In this example, the DeviceNet is configured for the drive Outputs to start at Slot 2 Output Word
10 (0:2.10) and drive Inputs to start at Slot 2 Input Word 10 (1:2.10) in the 1747-SDN Scanner.

Data Table Elements for Example Program

Address Description
N23:10 Speed Feedback from drive +/- 0-32767
N22:10 Speed Reference to drive 0-32767
1:2.11 160 SSC Speed Feedback from DeviceNet
0:2.11 160 SSC Speed Reference to DeviceNet
B20:10/0 Drive Status to user logic — Ready
B20:10/1 Drive Status to user logic — Running
B20:10/3 Drive Status to user logic — Forward Direction
B20:10/7 Drive Status to user logic — Faulted
B20:10/8 Drive Status to user logic — Running at speed reference
1:2.10/0 160 SSC Status from DeviceNet — Ready
1:2.10/1 160 SSC Status from DeviceNet — Running
1:2.10/3 160 SSC Status from DeviceNet — Forward Direction
1:2.10/7 160 SSC Status from DeviceNet — Faulted
1:2.10/8 160 SSC Status from DeviceNet — Running at speed reference
B21:10/0 Drive Command from user logic — Stop
B21:10/1 Drive Command from user logic — Start
B21:10/2 Drive Command from user logic — Jog
B21:10/3 Drive Command from user logic — Clear Fault (reset)
B21:10/4 Drive Command from user logic — Run Forward
B21:10/5 Drive Command from user logic — Fwd/Rev Direction
0:2.10/0 160 SSC Command to DeviceNet — Stop
0:2.10/1 160 SSC Command to DeviceNet — Start
0:2.10/2 160 SSC Command to DeviceNet — Jog
0:2.10/3 160 SSC Command to DeviceNet — Clear Fault (reset)
0:2.10/4 160 SSC Command to DeviceNet — Run Forward
0:2.10/5 160 SSC Command to DeviceNet — Fwd/Rev Direction
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SLC500

160 SSC Control with Output Assembly 103 and Input Assembly 104

Using the Output Assembly 103, the 160 SSC is started with a momentary Start (O:2.10/1) bit
and stopped with a momentary Stop (0:2.10/0) bit.

Speed Reference is 0-32767 (32767 = Maximum frequency).

DEVICENET SCANNER CONTROL
COMMENT
B33
nooo i
0
Enable DeviceMet Scanmer on First Program scan
First Pass
a1 220
0ol ] E Ry
15 0
1747-5DH
1£055C DEVICENET 10D MESSAGING
Param 107 Cutput fssenbly=103
Param 108 Inpuat Assembly=104
COMMENT
B9:3
0oz 7
1
Fead the Farming, Divection and Failted LD bits from the
input image of the drive and place the data in respective Status bits,
180352 Dirive Dirive Status
PFurnming PFurnning
1210 B20:10
0003 1 F 0
1 1
1747-5DH
180352 Dirive
In Fad Dive Status
Direction Fard
I.2.10 BE20:10
0004 ] E i
3 3
1747-5DH
1803352 Dirive Diive Status
Famlted Fanlted
1.2.10 B20:10
0005 3:E LD
7 7
1747-5DH
180352 Dirive Dirive Status
At Ref At Bef
I.2.10 E20:10
00os 2] 3 e
S 2
1747-5DH
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EFead the duive's Feedback word and place it in the Feedback word.

Speed FRk
0-327a7
MW
Mowve
Sonrce 1211
0=
Deest H23:10
0=
Move the operator drive commands to the drve's output nmage.
Dirive Crnd 1&035C Drrive
Stop Stop
B21:10 o210
i o ©
i o R .
0 i
1747-5DH
Dirive Crnd 16035C Dirive
Start Start
E21:10 210
1T -
B il
1 1
1747-5DH
Dirive Crmd 180352 Dirive
Clear Fanlt Clear Fanlt
B21:10 o210
B i P
1 e
3 3
1747-5DH
Dirive Crnd 180852 Dirive
Fard Furd Direction
B21:10 2210
[ P
4 4
1747-5DH
Dirive Crmd 180552 Dirive
Fard Rev Direction
B21:10 2210
3 P
=
4 5
1747-5DH




nols

nol4

Set Configuration in drive's cutput image to ust the Speed Command
from the Corum port for Speed Reference

180552 Drive
Fef Select 3
210
Fes g

Transfer the Speed Eeference to the
drive's cutput image.

14
1747-iDH

180552 Dirive
Faf Select 2
2210
ci

13
1747-5DH

180252 Dyive
Ref Select 1

QZ.10
ol !

12
1747-3DH

18055C Drive
Speed Ref

(i)
Mowve

Source N22:10
18324=

Drast 2211
18334=
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SLC500

Equivalent PowerFlex Control for Output Assembly 103 and Input Assembly 104

The PowerFlex is started with a momentary Start (0:2.10/1) bit and stopped with a momentary
Stop (0:2.10/0) bit.

The 160 SSC Speed Reference was 0-32767 (32767 = Maximum frequency). The PowerFlex
Speed Reference is 0-600 (0.0Hz *10). The speed reference from the user logic has to be scaled
for the PowerFlex 0-600.

DEVICENET SCANMER CONTEROL
COMMENT
B33
0ooo e
0
Enable Devicellet Scanner on First Program scan
First Pass
1 20
0a01 3 E L
15 1]
1747-5DH
POWERFLEX DEVICENET Ii0 MESZAGING
COMMENT
B3
000z )
1
Fead the Funning, Direction and Fanlted 100 bits from the
mput 1mage of the drve and place the data mn respective Statas bits,
PF40 Dirive Dirive Status
Feady Eeady
I:2.10 B20:10
0003 1 E O
1] 0
1747-5DH
PF40 Dirive Dirive Status
Fnnming Funning
I.2.10 E20:10
o004 1 F O
1 1
1747-5DH
PF40 Dinive
In Fard Dive Status
Diraction Fard
1:2.10 B20:10
o003 1 E O
3 3
1747-5DH
PF40 Dirive Dirive Status
Faalted Fanlted
I:2.10 B20:10
0008 1 E O
7 7
1747-5DH
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PF40 Dirive Dirive Status
At Fef At Fef
1210 Ba20:10
0007 1 E i
3 2
1747-5DH
Fead the drive's Feedback word and place it in the Feedback word.
Seale 0500 (0 0H=* 10 from PowerFlex to 0-32767 of Bullal.
Make PovarFlex feedback negative iff mmning in reversa.
CFT
oooE Compute
Dest F&:10
0.0=
Expression (1211 #32787.0%] 400.0
Diive Status
Fard
B20:10 —MUL
- Mhultiply
3 Source A Fe:10
0.0=
Source B -1.0
-1.0=
Drest Fe:10
0.0=
LEZ MOV
Less Than (4=E) Move
Sonaroe & F&:10 Sonrce -327el.0
0.0= -32987 0=
Sowrce B 2327670 Diast Fa:10
-329e7.0= 0.0=
GET WOV
Greater Than [(4=H) Move
Soarce & Fa:10 Source 327670
0.0= 32767.0=
Souaree B 32770 Dest Fe:10
32767 .0= 0.0=
Speed FRk
0-327a7
WOV
Move —
Source Fa:10
0.0=
Dest ¥23:10
0=
Move the operator drive conumands to the drve's cutput image.
Dirive Cmd PF40 Dirive
Stop Stop
E21:10 o210
0009 1 E L2
1] 1}
1747-5DH
Dirive Cmd PF40 Drive
Start Start
EB21:10 ;2,10
ool ] E 3
1 1
1'747-5DH




o011

oolz

0013

ool4

0ols

0ola
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Dirive Cmd PF40 Dirive
Joz Jog
E21:10 210
3k €3
2 2
1747-5DH
Dirive Cmd PF40 Drive
Clear Fanlt Clear Famlt
B21:10 o210
] [ i
5 3
1747-5DH
Dirive Cmd PF40 Drive
Fard Fard Direction
E21:10 o210
4 4
1747-5DH
Dirive Cmd PF40 Dirive
Fard Few Direction
B21:10 o210
3 i)
4 5
1747-5DH
Set Configuration in drive's cutput image to ust the Speed Conumand
from the Comm port for Speed Feference
PF40 Dirive
Eaf Select 5
o210
U
14
1747-5DH
PF40 Dieive
ERef Select 2
o210
g
15
1747-5DH
PF40 Dirive
Eef Salect 1
o210
17e
12
1747-5DH
Transfar the Speed Eefarence to the drive's cutput image.
Srale 0-532767 of Bull &0 Speed Feference to 0-600 (0.0H= * 10 for PowerFlex.
ZPT
Compute
Dast a1l
500.0092=
Expression [ M22:10*a&00.0 7] 52787.0

PF40 Drive
Speed Ref
0-800 (H=+10)
MOV
Mowve —
Source a1l
500.0092=
Drest 0:2ll
500=




SLC500

160 SSC Control with Output Assembly 20 and Input Assembly 70

Using the Output Assembly 70, the 160 SSC is started with RunFwd (0:2.10/0) bit being held
high and stopped when RunFwd (0:2.10/0) bit goes low.

Speed Reference is 0-1750 RPM.

DEVICENET SCANNEE CONTEOL
COMMENT
B3
0000 O
]
Enable DeviceMet Scanner on First Program scan
First Pass
21 020
000l J E i
15 1}
1747-5DH
1&055C DEVICENET LD MESSAGING
Param 107 Catput Assembly=20
Param 108 Input &ssembly="70
COMMENT
B3
ooz .
1
Fead the Funring, and Fanlted 100 bits from the
mput image of the drave and place the data in respective Statos bits.
18035C Dirive Dinive Stabas
Fanlted Fanlted
[.2.10 B20:10
0003 ] F 0
i} 0
1747-5DH
180352 Dirive Dirive Stahis
Funning Punming
I.2.10 B20:10
0004 JE 7
2 2
1747-5DH
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ooos

ooos

ooa7?

ooog
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Fead the duve's Feedback word and place it in the Feedback word.

Speed FRk
in RFM
0 LTy
Mowve
Source 1211
0=
Diest Ha3:10
0=
Moaove the operator drive conunands to the drive's cutput image.
Dirive Cind 18055C Dirive
Fon Fard Fun Fard
EB21:10 Q210
B -
Sl
0 i}
1747-5DH
Dirive Cimd 16055C Dive
Clear Fanlt Claar Fanlt
B21:10 .10
] [ T
2 2
1747-3DH
Transfer the Speed Reference to the
drive's cutput image.
Enll &0 Drive
Speed Eef
in EPM
0 LTy
Mowve
Source Wa2z:10
Ba0=
Duast Ciall
B30=




SLC500

Equivalent Control for Output Assembly 20 and Input Assembly 70
Using the Output Assembly 70, the 160 SSC is started with RunFwd (0:2.10/0) bit being held

high and stopped when RunFwd (0:2.10/0) bit goes low. The PowerFlex is started with a

momentary start bit and stopped with a momentary stop bit. Logic has to be added to start the

Powerflex when the RunFwd (0:2.10/0) bit goes high and stop the PowerFlex when the RunFwd
(0:2.10/0) bit goes low.

The 160 SSC Speed Reference was 0-1750RPM. The PowerFlex Speed Reference is 0-600

(0.0Hz *10). The speed reference from the user logic has to be scaled for the PowerFlex 0-600.

Qooa

ool

ooz

ooz

aoo4

oons

o0&

DEVICENET SCANNER CONTEOL

COMMENT
BE2:3
P
i}
Enable Devicelet Scanner on First Program scan
First Pass
51 020
3L oy
15 ]
1747-5DH
POWERFLEX DEVICENET I/ MESSAGING
COMMENT
E2:3
P
1
Fead the Fnmmmg, Divection and Fanlted 60 bits from the
inprut iimage of the drive and place the data in respective Status bits,
PF40 Drive Dirive Status
Feady Feady
I.Z2.10 B20:10
1L o
o o
17473-5DH
FF40 Drive Dirive Statns
Funning Funming
[.2.10 B20:10
1L o
= h
1 1
1747-5DH
FF40 Drive
In Fard Dirive Statns
Direction Fard
210 BZ0:10
T o
= L
3 3
1747-5DH
FF40 Dirive Dirive Status
Fanlted Fanlted
[.Z2.10 B20:10
R e
LA
7 7
1747-5DH
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oo7?

00os

noog

aoio
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PF40 Dnve Dirive Status
At Fef At Fef
I.2.10 E20:10
] [ s
a2 a2
1747-5DH
Fead the drve's Feadback word and place it in the Feadback wond.
Seale 0-A00 (0 0Hz * 107 from PowerFlex to 0-1750 EPM of Bullal.
CPT
Compute
Diast Fz:10
0.0=
Expression (1211 *175007)|&00.0
LES MO
Less Than [A=E) Mowve
Source & F&:10 Source -32767.0
0.0= -32PET 0=
Sowrce B 327870 Diast Fa:10
=327 0= 0.0=
GET MO
Greater Than [4=F) Moaove
Source & Fg:10 Source 327870
0.0= 32787 0=
Source B 327870 Diast Fa:10
327870= 0.0=
Speed Fhlk
in EPM
BIOY
Maove —
Source Fz:10
0.0=
Diest H23:10
0=
Mlove the operator drive conunands to the drwe's cutpat imags.
Set Stop Bit to PowerFlex for 3 secs when EnnFud cmd is lowr.
Zet Start Bat to PowerFlex when Funferd cind 15 Jugh.
Drrive Cmd Hop
Fun Fard TR
E21:10 TOH
5= Timer On Delay = EN )
1] Timer T4:10
Time Base 10 |0 =
Preset 3=
Deoum 3=
Sop PF40 Dinive
TME Stop
T4:10 o210
M o
D 1]
1747-5DH
Drrive Cmd PF40 Diive
Fun Fard Start
E21:10 210
i1k o
1] 1
1747-5DH




o1l

o1z

0013

nol4

0015

Dirive Crnd
Jog
B21:10
] e [

PF40 Diive
Jog
210
oy

=
2

Dirive Crad
Clear Fanlt

B21:10
s
i

2
1747-5DH

FF40 Diive
Clear Fanlt
Q210

3

Zet Confimuration in drive's outpat mage
to use Forerard Divection Only.

™
o
3
1747-3DH

PF40 Dirive
Fard Direction
o210

Zet Configuration in drive's cutput inage to st the Speed Conunand
from the Comm port for Speed Reference

1
4
1747-SDH

PF40 Drive
Fev Direction
0210
0

5
1747-3DH

PF40 Drive
Faf Select 5
Q210

Transfer the Speed Eeference to the drive's output image.

Seale 0-1750 FPM of Bull&0 Speed Reference to 0-600 (0.0H= * 10) for PowerFlex.

BT

{03
14
1747-5DN

PF40 Drive
Ref Select 2
Q210
1.y

13
1747-3DH

PF40 Dirive
Fef Salect 1
210
Ty

12
1747-5DH

Compute
Drest

Expression

{ H22:10* 6000717500

Fi:ll
291 4286=

PF40 Drive
Speed Ref

in Hz¥10
MOV

Mave
Sonrce

Dest

Fi:11
291 4286=
o2l

291=




SLC 500 Explicit Messaging Examples

Explicit Messaging is used to transfer data that does not require continuous updates. It can also
be configured to read or write parameters not included in the fixed Input and Output Assemblies.
There are two methods of explicit messaging in the SLC 500. One method uses the DEM
instruction and the other uses the Module files (MO and M1) of the DeviceNet scanner. The DEM
instruction simplifies programming and configuration. However it requires RSLogix 500 ver 7.10
or later, and a SLC 503,504, or 505 firmware level Series C, FRN 10 or later. The examples are
given with the Module file method because it is more difficult but also more common.

Two examples are shown for 160 SSC and equivalent for PowerFlex. One example reads the
Output current from the drive and the other writes Accel Rate to the drive.

NOTE: PowerFlex 40 Explicit Messaging. Writing parameter data to the PowerFlex 40 over the
communications port can be stored to RAM only or Non-Volatile Storage (NVS) depending on
Parameter A164 (Comm Write Mode). If they are stored in RAM, the values will be lost at power
down. However, if they are stored in NVS, and the controller is programmed to write parameter
data frequently, the NVS will quickly exceed its life cycle and cause the drive to malfunction.
Parameter A164 (Comm Write Mode)
0 — Save (default)
1 — RAM Only

SLC Message Format
The example uses N10:0 as the message request file and N11:0 as the message response file.
The request file and the response file need to be formatted as shown:

Request Response
Bit 15 0 15 0

Word 0 TXID Comrmand TXID Status

Port Size Port Size

Service Address Sarvice Address

Class Service Response Data

Instance

Altribute

Word 6 -31 | Service Data

The N10 and N11 files are sent to and received from the MO and M1 files of the 1747-SDN
DeviceNet scanner to control the explicit messaging. The M0 and M1 files are data files that
reside in the module. MO file is a module output file and the M1 is a module input file.

The addressing format for the MO and M1 files
MF:S.w/b
M = module
f="file(Oor1)
S =slot (1-30)
w = word (0 — Max of the module)
b = bit (0 - 15)

In this example the 1747-SDN DeviceNet scanner resides in slot 2 so S = 2.
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SLC Explicit Message Requests

Word

Description

0

Command (Least Significant Byte)
The Command is a code that instructs the scanner how to administer the
request during each download.

00 = Ignore transaction block (empty)

01 = Execute this transaction block

02 = Get status of transaction TXID

03 = Reset all client'server transactions

04 = Delete this transaction block (available only for SLC)
05 - 255 = Reserved

TXID (Most Significant Byte)

The Transaction ID is a 1-byte integer between 1 and 255. It is assigned in the
ladder logic program when the processor creates and downloads a request to
the scanner. The scanner uses it to track the transaction to completion. It
retums this value with the response that matches the request downloaded by
the processor.

Slze (Least Significant Byte)

The size of the service data is in bytes. Service data includes the words for the
class, instance, attribute, and any data. The meaximum size is 58 bytes (29
words).

Port (Most Significant Byte)
The port that is used by the message is always zero (Channel A) on an SLC
scanner. It is zero (Channel A) or one (Channel B) for a PLC scanner.

Address (Least Significant Byte)

The node address of the slave device to which the transaction is sent. For the
Explicit Message to be successiul, the slave device must be in the scanlist of
the scanner, and it must b2 online.

Service (Most Significant Byte)
Available services depend on the class and instance that you are using.

Class

Instance

Attrlbute

Request Data
This is data used for the message. For example, it may be the value written to a
parameter.
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PLC/SLC Explicit Message Responses

Word

Description

0

Status %east Significant Byte)
One of the following status codes is provided during each upload:

00 = Ignore transaction ock (empty)

01 = Transaction completed successfully
02 = Transaction in progress (not ready)
03 = Slave not in scan list

04 = Slave offline

05 = DeviceMet port disabled or offline
06 = Transaction TXID unknown

08 = Invalid command code

09 = Scanner out of buffers

10 = Other client/server transaction in progress
11 = Could not connect to slave device
12 = Response data too large for block
13 = Invalid port

14 = Invalid size specified

15 = Connection busy

16 - 255 = Reserved

TXID (Most Significant Eyte)

The transaction 1D is a 1-byte integer in word 31 with a range of 1 to 255. ltis
assigned in the ladder logic program when the processor creates and
downloads a request to the scanner. The scanner uses it to track the
transaction to completion. It returns this value with the response that matches
the request downloaded by the processaor,

Slze (Least Significant Byte)
The size of the service data is in bytes. The service data includes words used
for the response data. The maximum size is 58 bytes (29 words).

Port (Most Sigrificant Byte)
The port that is used by the message is always zero (Channel A) on an SLC
scanner. It is zero (Channel A) or one (Channel B) for a PLC scanner.

Address (Least Significant Byte)

The node address of the slave device to which the transaction is zent. Forthe
Explict Message to be successul, the slave device must be in the scanlist of
the scanner, and it must be online.

Service (Most Significant Byte)
It the message was successful, 0x80 is added to the service. If it is
unsuccessful, (k94 is retumed.

Response Data
This is data used for the message. For example, it may be the value read from a
parameater.
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Read Output Current, Message Rungs.

The following rung triggers the message to read the Output Current from the drive when bit
B3:0/0 goes from OFF to ON. The message request configuration in N10:0 is copied to M0:2.224
to start the message. The scanner notifies the processor that it has a response from the drive by
setting 1:2.0/15 ON and the ladder the copies the response data from M1:2.224 to N11:0. The
Output Current is in word 3 of the response data and is divided by 100.

EXPLICIT MESSAGE
COMMENT
B%:3
ools Y
2
EEXPLICIT MESSAGE FEAD EZAMPLE
Read Parameter Chatpat Carrent from drive
When B3:000 15 set O, this rang will copy the 32 words of Explicit Message from the buffer at N10:0
to the MO File Explicit Message buffer for this slot. The scanmer will send the message out over DeviceMet.
Expheit Msgz
Eead Fequest
Enable
B30 B30 COF
onL? ] E [ sk ] Copy File
1] 2 Sonaree #710:0
Diest #M0:2 224
Length 32
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aools

88

When 1.2 0/15 15 O (response to the explicit message is available) the response message s copied into M11:0, 4 "4" command is
copied inta the MO file, which comumands the 1747-5DH to discard the response data so that the buffer can be used for the next
message. Response data 15 Catput Carrent® 100, Divade data by 100 and put in a Floating Point. Feset BE3:.000 to OFF,

Devicellet Explicit Mgl
Explicit Msz Seanmer Eesponse
Fead Bequest M5z Fesponse Data
Enable Arailable Ward 0
E5:0 20 O
1 E 1 E Copy File
0 15 Souree  ADIL1:2.224
1747-5DH Diest #9110
Length 32
Explicit Mgl
Fesponse
Diata
Ward 0
BT ——hIVh
Equal Masked Mowve
Soarce & H1la Zonree w10
257= 4=
Soarce B ¥ioa0 Blask OOFFh
257= 2552
Drest BI0:2.224
7=
Dirive Fhk
Current
in Amps
DIV
Diivide
Source 4 H11:3
353=
Zource B 100.0
100.0=
Drest Fa.0
3.53=
Explicit Msg
Fead Request
Enable
B30
i
0




Read Output Current, Message Configuration.

The message control rungs for reading a value from the 160 SSC and the PowerFlex could be
same, but the message configuration is different. The DeviceNet objects differ between the 160
SSC and PowerFlex. Following shows the message configuration differences to read the Output
Current from a PowerFlex compared to a 160 SSC.

For a complete list of DeviceNet objects reference the following publications at:
http://literature.rockwellautomation.com

160-UMO002 160-DN2 Device Net Comm Module User Manual
22COMM-UM003 22-COMM-D DeviceNet Adapter User Manual

For a cross reference of 160 SSC parameters to PowerFlex parameters see the Parameter Cross
Reference section at the end.

N10:0 (Least Significant Byte) Command
160 SSC — 01h (Execute)
PowerFlex — 01h (Execute)

N10:0 (Most Significant Byte) TXID
160 SSC - 01h (ID = 1)
PowerFlex — 01h (ID = 1)

N10:1 (Least Significant Byte) Size
160 SSC — 06h (6 bytes)
PowerFlex — 06h (6 bytes)

N10:1 (Most Significant Byte) Port
160 SSC — 00h (Scanner port 0)
PowerFlex — 00h (Scanner port 0)

N10:2 (Least Significant Byte) Address
160 SSC — 16h (DeviceNet address 22d)
PowerFlex — 16h (DeviceNet address 22d)

N10:2 (Most Significant Byte) Service
The service type is the requested DeviceNet service. Available services depend on the
class and instance that you are using

160 SSC — OEh (Get Single Attribute)

PowerFlex — OEh (Get Single Attribute)

N10:3 Class

The object type is a DeviceNet class.
160 SSC — B3h (Parameter Table Object)
PowerFlex — OFh (Parameter Object)

N10:4 Instance
The object ID is an instance of a DeviceNet class.
160 SSC — 01h (Parameter Value)
PowerFlex — 03h (Parameter #3 Output Current)

N10:5 Attribute

The attribute is a class or instance attribute.
160 SSC — 03h (30 decimal) (Parameter #3 Output Current)
PowerFlex — 01h (Parameter Value)
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Write Accel Rate, Message Rungs.

The following rung triggers the message to write Accel Rate to the drive when bit B3:1/0 goes
from OFF to ON. The Accel Rate is in Floating Point F8:1. It is multiplied by 10 and put in word 6
(N10:56) of the request configuration. The message request configuration in N10:50 is copied to
MOQ:2.224 to start the message. The scanner notifies the processor that it has a response from the
drive by setting 1:2.0/15 ON and the ladder the copies the response data from M1:2.224 to
N11:50.

EXPLICIT MESSAGE WRITE EXAMPLE
Wirite vahie to Parameter decel Rate to drve

When B3:100 15 set ON, this rang will nmltiple the Floating Point vahie at F&:1 (Accel Rate) by 10 and place it inword 6 of the
Explicit Messaze buffer at M10:50, then it copies the 32 words of Explicit Messaze from the buffer at F10:50 to the B0 File
Exphicit Messagze buffer for this slot. The scanner will send the message cut over Devicelet.

Explicit Msg2
Explicit Msz Fequest
Write Request Config
Enable Ward &
E3:1 B3l ML
no1% JE [k ] Multiply
u} 2 Source 4 Fa:l
3.3=
Sonrce B 100
10.0=
Dest H10:58
3=
ZOF
Copy File —
Souree #1050
Drest #2224
Length 32
When 12015 15 (response to the explicit message is available) the response message 15 copled mnto H11.0.
A "4" corumand is copied inta the MO file, which conumands the 1747-5DH to discard the response data so that the buffer canbe
used for the next message.
Devicelet Explicit Msgz2
Explicit Msz Soanner Fesponse
Write Fequest Msz Response Data
Enable Arailahle Ward 0
E5:1 .20 {ZOF
o020 JE JE Copy File
1] 15 Soaree HMIL:2.224
17477-5DH Diast #1150
Length 32
Explicit Msg2
Fasponse
Data
Ward 0
EOT M
Equal Masked Move
Sowrce 4 N11:50 Source HY0
513= 4=
Source B W10:.50 Mask OC0FFh
513= 255=
Drest M0.2.224
=
Explicit sz
Write Fequest
Enable
B3
i
]
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Write Accel Rate, Message Configuration.

The message control rungs for writing a value to the 160 SSC and the PowerFlex could be same,
but the message configuration is different. The DeviceNet objects differ between the 160 SSC
and PowerFlex. Following shows the message configuration differences to write the Accel Rate to
a PowerFlex compared to a 160 SSC.

For a complete list of DeviceNet objects reference the following publications at:
http://literature.rockwellautomation.com

160-UMO002 160-DN2 Device Net Comms Module User Manual
22COMM-UMO003 22-COMM-D DeviceNet Adapter User Manual

For a cross reference of 160 SSC parameters to PowerFlex parameters see the Parameter Cross
Reference section at the end.

N10:50 (Least Significant Byte) Command
160 SSC — 01h (Execute)
PowerFlex — 01h (Execute)

N10:50 (Most Significant Byte) TXID
160 SSC — 02h (ID = 1)
PowerFlex — 02h (ID = 1)

N10:51 (Least Significant Byte) Size
160 SSC — 08h (6 bytes)
PowerFlex — 08h (6 bytes)

N10:51 (Most Significant Byte) Port
160 SSC — 00h (Scanner port 0)
PowerFlex — 00h (Scanner port 0)

N10:52 (Least Significant Byte) Address
160 SSC — 16h (DeviceNet address 22d)
PowerFlex — 16h (DeviceNet address 22d)

N10:52 (Most Significant Byte) Service
The service type is the requested DeviceNet service. Available services depend on the
class and instance that you are using

160 SSC — 10h (Get Single Attribute)

PowerFlex — 10h (Get Single Attribute)

N10:53 Class

The object type is a DeviceNet class.
160 SSC — B3h (Parameter Table Object)
PowerFlex — OFh (Parameter Object)

N10:54 Instance

The object ID is an instance of a DeviceNet class.
160 SSC — 01h (Parameter Value)
PowerFlex — 27h (Parameter #39 Accel Rate)
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N10:55 Attribute

The attribute is a class or instance attribute.
160 SSC — 1Eh (30 decimal) (Parameter #30 Accel Rate)
PowerFlex — 01h (Parameter Value)

N10:56 Value

Value to be written to drive.
160 SSC — 60h (96 decimal) (Value)
PowerFlex — 5Bh (91 decimal) (Value)



Parameter Cross Reference

The following table cross references 160 SSC parameters to equivalent PowerFlex 40
parameters.

160 SSC
Firmware 7.03 and higher

No. Parameter

PowerFlex 40

Firmware 5.x and higher

No. Parameter

I

Comments

01 Output Frequency 01 Output Frequency

02 Output Voltage 04 Output Voltage

03 Output Current 03 Output Current

04 Output Power 22 Output Power

05 Bus Voltage 05 DC Bus Voltage

06 Frequency Command 02 Commanded Freq

07 Active Fault 07 Fault Code 1

08 Heatsink Temperature 24 Drive Temp

09 Drive Status 06 Drive Status

10 Drive Type 17 Drive Type

11 Firmware Version 16 Control SW Ver

12 Input Status 13 Contrl In Status

13 Power Factor Angle 23 Output Pwr Fctr

14 Memory Probe Display 19 Testpoint Sata

15 Preset Status 14 Dig In Status

16 Analog Input 20 Analog In 0-10V Depending on input used
21 Analog In 4-20mA

17 Fault Buffer 0 07 Fault Code 1

18 Fault Buffer 1 08 Fault Code 2

19 Fault Buffer 2 09 Fault Code 3

30 Accel Time 1 39 Accel Time 1

31 Decel Time 1 40 Decel Time 1

32 Minimum Frequency 34 Minimum Frequency

33 Maximum Frequency 35 Maximum Frequency

34 Stop Mode Select 37 Stop Mode

35 Base Frequency 32 Motor NP Hertz

36 Base Voltage 31 Motor NP Volts

37 Maximum Voltage 88 Maximum Voltage

38 Boost Select 84 Boost Select

39 Skip Frequency 119  Skip Frequency

40 Skip Frequency Band 120  Skip Freq Band

41 Motor Overload Select 90 Motor OL Select

42 Motor Overload Current 33 Motor OL Current

43 Current Limit 89 Current Limit 1

44 DC Hold Time 80 DC Brake Time

45 DC Hold Voltage 81 DC Brake Level

46 Input Mode 36 Start Source

47 Output Configure 55 Relay Out sel Additional OPTO Out 1/2 available
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48 Output Threshold 56 Relay Our level

49 PWM Frequency 91 PWM Frequency

50 Restart Tries 92 Auto Rstrt Tries

51 Restart Time 93 Auto Rstrt Delay

52 DB Enable 82 DB Resistor Sel

53 S-Curve 83 S Curve %

54 Clear Fault 100  Fault Clear

55 Memory Probe Address 19 Testpoint Data

56 Reset Functions 41 Reset to Defaults

57 Program Lock 101  Program Lock

58 Internal Frequency 69 Internal Freq

59 Frequency Select 38 Speed Reference

60 Zero Offset Not applicable

61 Preset Frequency 0 70 Preset Frequency 0

62 Preset Frequency 1 71 Preset Frequency 1

63 Preset Frequency 2 72 Preset Frequency 2

64 Preset Frequency 3 73 Preset Frequency 3

65 Preset Frequency 4 74 Preset Frequency 4

66 Preset Frequency 5 75 Preset Frequency 5

67 Preset Frequency 6 76 Preset Frequency 6

68 Preset Frequency 7 77 Preset Frequency 7

69 Accel Time 2 67 Accel Time 2

70 Decel Time 2 68 Decel Time 2

71 IR Compensation 128 IR Voltage Drop

72 Slip Compensation 114  Slip Hertz @ FLA

73 Reverse Disable 95 Reverse Disable

74 Analog Select 132 10V Bipolar Enbl

75 Analog Input Minimum 110 Analog In 0-10V Lo Depending on input used
112  Analog In 4-20mA Lo

76 Analog Input Maximum 111 AnalogIn 0-10V H Depending on input used
113  Analog In 4-20mA Hi

78 Compensation 97 Compensation

79 Software Current Trip 98 SW Current Trip

80 Stall Fault Time 121 Stall Fault Time

81 PI Proportional Gain 134  PID Prop Gain

82 Pl Integral Gain 135 PID Integ Time

83 PI Process Reference 137  PID Setpoint

84 Pl Deadband 138 PID Deadband
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Notes:
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