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Important User Information

This documentation, whether, illustrative, printed, “online” or electronic (hereinafter “Documentation”) is intended for use only as
a learning aid when using Rockwell Automation approved demonstration hardware, software and firmware. The Documentation
should only be used as a learning tool by qualified professionals.

The variety of uses for the hardware, software and firmware (hereinafter “Products”) described in this Documentation, mandates
that those responsible for the application and use of those Products must satisfy themselves that all necessary steps have been
taken to ensure that each application and actual use meets all performance and safety requirements, including any applicable
laws, regulations, codes and standards in addition to any applicable technical documents.

In no event will Rockwell Automation, Inc., or any of its affiliate or subsidiary companies (hereinafter “Rockwell Automation”) be
responsible or liable for any indirect or consequential damages resulting from the use or application of the Products described in
this Documentation. Rockwell Automation does not assume responsibility or liability for damages of any kind based on the
alleged use of, or reliance on, this Documentation.

No patent liability is assumed by Rockwell Automation with respect to use of information, circuits, equipment, or software
described in the Documentation.

Except as specifically agreed in writing as part of a maintenance or support contract, equipment users are responsible for:
«  properly using, calibrating, operating, monitoring and maintaining all Products consistent with all Rockwell Automation
or third-party provided instructions, warnings, recommendations and documentation;
«  ensuring that only properly trained personnel use, operate and maintain the Products at all times;
+ staying informed of all Product updates and alerts and implementing all updates and fixes; and
« Al other factors affecting the Products that are outside of the direct control of Rockwell Automation.

Reproduction of the contents of the Documentation, in whole or in part, without written permission of Rockwell Automation is
prohibited.

Throughout this manual we use the following notes to make you aware of safety considerations:

Identifies information about practices or circumstances
that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

>

DL N [dentifies information that is critical for successful application and understanding of the product.

ATTENTION Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you:

+ identify a hazard

+ avoid a hazard

* recognize the consequence

g ll

SHOCKCHAZARD RyIPYNN may be located on or inside the drive to alert people that dangerous voltage may be present.

e — Labels may be located on or inside the drive to alert people that surfaces may be dangerous temperatures.
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Before You Begin

Please review the following information before starting this lab.

About this lab

Learn the basics of drive programming using the new PowerFlex 525 compact AC drive. Attendees will configure these drives
using the Human Interface Module (HIM), Connected Components Workbench software and Studio 5000™ Logix Designer
software. You will also try out AppView, a new feature that provides specific parameter groups for popular applications. The
third lab exercise shows how Premier Integration™ enhances the use of PowerFlex AC drives with ControlLogix® and
CompactLogix™ controllers and other Allen-Bradley® products. In that exercise, you will see how to save time and money during
system development, operation, and maintenance. If you have extra time, learn about the new Automatic Device Configuration
(ADC) feature for PowerFlex 750-Series and PowerFlex 525 drives in Studio 5000.

Tools & Prerequisites
Software programs required
e  Studio 5000 Logix Designer v23.00.00
o  PowerFlex 525 Add-On Profile v1.04.33
e  Connected Components Workbench v6.01.00
e  RSLinx Classic v3.61.00
e FactoryTalk View Studio v7.00
o  RSLinx Enterprise v5.60.08
o  Wizards v3.12.11
Hardware devices required
o  PowerFlex 525 Demo Box (12P019A)
o  CompactLogix 5370 Controller (1769-L18ERM-BB1B) - v23.012
o PowerFlex 525 AC Drive (25B-V2P5N104) —v2.003

o  Ethernet patch cables

Files required
e PF525_Lab.ACD
e PF525_Lab_ADC.ACD
e  PF525_Lab.mer

Lab files are located within the “C:\Lab Files\L14 — Basic Drive Programming” folder.
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Network Setup

PC
192.168.1.1

[

Mol

5

:“ _ ;/""’7\
m )

Ethernet Connections

1 PC

L18ERM Port 1 (front)

2 | L18ERM Port 2 (rear)

ETAP Port 1 (front)

3 | ETAP Port 2 (rear)

PF525
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About the Demo Box

Safety Relay ETAP

CompactLogix 53707

Controller T*
Drive
/O PowerFlex 525
\ Drive
Controller Quadrature
Encoder
/O
Demo Box | Inlt\:lﬂuction
Power otor
Input Voltage Drive Safe Stop
Selector Power Button
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Exercise 1: Using the HIM Keypad and Display

In this section you will perform the following:
= Review key information about the HIM keypad and display of the PowerFlex 525 drive
= Reset the PowerFlex 525 drive to defaults

= Configure several parameters

Information

The PowerFlex 525 drive is easy to configure with flexibility in programming options to meet your application. One of these
options is the Liquid Crystal Display (LCD) Human Interface Module (HIM). Some of its key features are as follows:

= Improved visibility
= Increased resolution
= Descriptive scrolling text
= Three adjustable speeds
= Full alphanumeric characters with 5 digits and 16 segments
= Supports multiple languages
= English
= French
= Spanish
= [talian
= German
= Portuguese
= Polish
= Turkish

= Czech
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Display and Control Keys

B8 Awe-Eradiey

- 00 | Hee

. IH(J
4 hacin T

Parameter Group and Description

Basic Display
Commonly viewed drive operating conditions.

Basic Program
Commaonly used programmable functions.

Terminal Blocks
Frogrammable terminal functions.

.

(ommunications
Frogrammable communication functions.

Logic
Programmable logic functions.

Advanced Display
Advanced drive operating conditions.

Advanced Program
Remaining programmable functions.

Fault and Diagnostic
Consists of list of codes for specific fault conditions.

== |+ |alos - |+ gl | E

Network

Network functions that are shown only when a comm
card is used.

hd Modified

I U |Functions from the other groups with values changed
from default.

r AppView and CustomView

L] Functions from the other groups organized for spedific

applications,

= AppView: Dedicated sets of parameters grouped together for the following applications

= Conveyor

= Mixer

= Compressor

= Centrifugal Pump
= Blower

= Extruder

= Positioning

= Textile / Fiber

= CustomView: Parameter Groups can be customized specifically for your application

= Add up to 100 parameters

= Save new “CustomView” groups for easy copy and paste
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Control and Navigation Keys

Display Display State |Description
ENET Off Adapter is not connected o the network.
Steady Adapteris connected to the network and drive is controlled
through Ethernet.
Hashing Adapter is connected to the network but drive is not controlled
through Ethernet.
LINK Off Adapteris not connected to the network,
Steady Adapter is connected to the network but not transmitting data.
Hashing Adapter is connected to the network and transmitting data.
LED LED State Description
FAULT Flashing Red  |Indicates drive is faulted.
Key MName Description
s — Up Arrow Scroll through wser-selectable display parameters or groups.
&‘E‘)( W B Down Arrow | Increment values.
Escape Back one step in programming menu.
|.“/\ (Cancel 3 change to a parameter value and exit Program Mode.
=
IIII‘\)
N Select Advance one step in progrzmming menu.
\%5‘“‘ . Select a digit when viewing parameter value.
Enter Advance one step in programming menu.
/\ Save a change to a parameter value.
< |
K/‘
Key Name Description
ﬁ) Heverss Used to reverse direction of the drive. Default is active.
Controlled by parameters P46, P048 and P50 [Start Source x]
and A544 [Reverse Disable].
1) Start Used to start the drive. Default is active.
— Controlled by parameters P46, P048 and POSO [Start Source 1].
“I/(_T Stop Usgd fo stop the driv.rg or cleara faulc
Nt This key is always active.
Controlled by parameter P45 [Stop Mode].
— Potentiometer |Usedto control speed of drive. Defaultis active.

Controlled by parameters P047, P049 and POS1
[Speed Referencex)].
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Viewing and Editing Parameters

The following is an example of basic integral keypad and display functions. This example provides basic
navigation instructions and illustrates how to program a parameter. Just read through the following.

Step Key(s) Example Display

1. When poweris applied, the last user-selected
Basic Display Group parameter number is briefly il [] [} D
displayed with flashing characters. The display ) -

then defaults to that parameter’s curment value.
(Example shows the value of b001 [Output

Freq] with the drive stopped.)

2. Press Escto display the Basic Display Group W
parameter number shown on power-up. The - h D rn i
parameter number will fiash. Eag | |..|’ I|\

IIV

3. Press Bscto enter the parameter group list. The
parameter group letter will flash.

4. Press the Up Amow or Down Ammow to scroll - s le
through the groupist b, 1, C, L, d, &, fand <D or <\,:,/> - [] 3 |
().

A1
5. Press Enter or 5el to enter a group. The right A | I.e
digit of the |ast viewed parameter in that group /\ - 3
will flash. . ¢ | or Q F‘l L |

6. Press the Up Armow or Down Ammow to scroll ﬂ I:I = s 1 I.-
through the parameter list. <, > {:r<;/> -
__ - 1 l\
7. Press Enterto view the value of the parameter. — - [T
or . < 24l
Press Esc ta retum to the parameter list. <"/'

8. Press Enter or Sel to enter Program Mode and

edit the value. The right digit will flash and the /\ . - E 3 e
word Program on the LCD display will light up. | ) < | or IKSHD o L
V.
9. Press the Up Amow or Down Amrow to change — S -
the parameter value. “> “r<\,-/> - [-_l P o
- = T
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10. [fdesired, press Sel to move from digit to digit
or bit to bit. The digit or bit that you can change
will flash.

11. Press Escto cancel a change 2nd exit Program
Mode.
Or
Press Enter to save a change and exit Progrzm
Mode.
The digit will stop flashing and the word
Program on the LCD display will turn off

12, Press Bsc to retum to the parameter list.
Continue to press Esc to back out of the
programming meni.

If pressing Esc does not change the display, then
b001 [Dutput Freq] is displayed. Press Enter or
5el to enter the group list again.

}

-~

N
E

b

ar <l

D G

N

Reset Drive to Defaults

This is the beginning of the hands-on portion of the lab.
1. Make sure DI1 is in the Left

PFS525 DRIVE
START DR
STOP FWD) RV

- L]

position

2. Make sure the CompactLogix controller is NOT in Run Mode. If the RUN LED on the controller is lit, move
the switch to PROG (bottom/down) position then REM position (middle).

@ Alien-Bradiey CompactLogix L1BERM
3 1 2 3 L) 5 [ 7

== =A== =a=R=0=0=
wE Hw: (celgoo Do oD o
I . 0 1 2 3 4 5§ 6 7

L= = ellE O D000 =
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.—r—_\\\
L_;Q | button to clear the fault from the drive.

N

E_pz:t

4. Press the Esc \/ button until you see zero speed on the keypad display.

3. Press the Stop

o MmN
LILJ L s

N A —
5. Press the Select \&) button and use the Up <,j or Down [EB arrows until you see the Basic
Program group on the HIM display.

AW

—
i |nr| 391 )
6. Press the Enter or Sel button&/ to enter the Basic Program group. The right digit of the last viewed
parameter in that group will flash.

— _
7. Usethe Up <«~) or Down (zx arrows until you see P053. If you wait one (1) second, you will
notice that the HIM display scrolls with “P053 — Reset to Defaults”.

i

— —
Note: Rather than pressing the Up <«~) and Down (ZB arrows to scroll through many

parameters in numerical order, you can also press Sel I‘\Sf]/] button to move from digit to digit or bit to bit.
The digit or bit that you can change will flash.

8. Once P053 is displayed, Press the Enter \/ button. You will see “0 - Ready/Idle” scroll across the
display. Press the Up <« j or Down [ B arrows until you see “2 - Factory Reset”.
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)

< |
9. Press the Enter \/ button to confirm. The drive will fault with a scrolling message of “F048 — Parameters
Defaulted”. The picture below shows this.

10. Press the Stop @| button to clear the fault from the drive.

Configuring Drive Parameters

1. Take what you have learned about the keypad operation from the Reset Drive to Defaults section to make
the following Communication group parameter changes:
= C128 - EN Addr Sel = 1 - “Parameters”
= C129-ENIP Addr Cfg 1 =192
= C130-ENIP Addr Cfg 2 = 168
= C131-ENIPAddrCfg3=1
= C132-ENIPAddrCfg4 =20
= (133 -EN Subnet Cfg 1 = 255
= (134 - EN Subnet Cfg 2 = 255
= (C135-EN Subnet Cfg 3 = 255

2. In order for communication settings to take effect, cycle power to the drive by using the Drive Power
selector switch located in the bottom left corner of the demo box. Turn the switch to the “OFF” position,
and then after the display of the drive goes dark, back to the “ON” position.

DRIVE POWER
OFF ON

Continue on to the next exercise.
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Exercise 2: Utilizing EtherNet/IP™ and Connected Components Workbench™ Software

Connected Components Workbench programming and configuration software supports the Micro800™ controllers, as well as the
PowerFlex 4-class drives and PanelView™ Component graphic terminals for your small machine applications.

In this section you will perform the following:

= Connect to the PowerFlex 525 drive through the embedded EtherNet/IP via Connected Components Workbench software
= Explore the different parameter groupings as well as the AppView.

= Create a CustomView

= Explore the Startup Wizard

Connecting to the Drive

1. Go to the computer’s desktop and double click the shortcut for Connected Components Workbench
software.

X

W] W =Ll =in
W L) B L
Tl =y wals

You will see the following splash screen while the software loads, which may take a few moments.

A

(=)

&

=) | Connected Components
¢ Workbench

Release 6.01

Rockwell
@ Allen-Bradiey - Rockwell Sofware  AAUITOMation

) o AR v i s s e A o Powered by Visual Studio
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2. The main screen for the Connected Components Workbench software is shown below.

H Connected Compenents Workbench Standard Edition (Administrator)

File Edit View Tools Communications Window Help

REC TR R | E— T T

B2 Sl T ik & o [oee & |Shdy G A | ® Q) L[} Application Language:

0 MLl Cuick Tips
Ha

Project Creation D
Choose a devie fram the Device
Toobos using Discover or by

To start the project, choose @ device from the Device Toolbax using Discover or by dragging it from the
dragaing it from the Catalog

5 Catal
Catalog te Project Organizer. Alternatively, double click on a device to add it to Project Organizer. S

| Controllers
| Drives
| ] Safety

| Motor Control
Access help contents, manuals, and online support from Help menu. For more information, visit COW B )
Getting Started, Graphic Terminals

How Dol

8 b Comectd ComperertsWorknch

4 General

There are na usable controls in this group.
Drag an itern onto this text to add it to the
toolbox,

Show page on startup

You may need to maximize the software to make viewing easier.

3. There are many features in the Connected Components Workbench software. Mainly, we will be using the
software to go online with the PowerFlex 525 drive. Click the [+] next to Discover within the Device Toolbox.

Device Toolbox
Discover

= Catalog

| I Motor Contral
| ol I Graphic Terminals

4. Click the “Browse Connections” button to launch the RSWho connection browser.

Device Toolbox * 1 x

= Discover

Browse Connections
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5. The lab’s preconfigured RSLinx driver will appear. Click on the [+] to expand the topic AB_ETH-1,
Ethernet. Click to highlight the “192.168.1.20, PowerFlex 525 1P 110V .50HP” device.

SI=

v Autabrowss Fiefiesh I

B wtorkstation, WIN7-yM
3.5'3 Lirex Gateways, Ethernet
g5 AB_ETHIP-1, Ethernet

1P 110% S0HP

6. Press the “OK” button to initiate the connection process. For a quick moment, you might see a connection
status window.

-l

WIN7-VM!AB_ETHIP-11192.168.1.20

[¥ Close window when complete

Otherwise, once the connection process is complete, you will see the following main screen with a green highlighted
“Connected” for the PowerFlex 525 drive within the Connected Components Workbench software.

Projects - Connected Components Warkbench Standard Edition (Administrator) -1o) x|

File Edit View Debug Tools Communications ‘Window Help

NBE 4890 D BlA J[Sxfiss iBe,

P12 ST ik & o o & |49y G H | ®) Q) o|i Application Language: i

DRl FowerFlex 525_1% 3¢

Name: Project5* .
| PowerFlex 525 K corasiad = Discover

onnecte
=] PowerFlex 525_1% Disconnect

I Erowss Connections

WINTAMILAR_ETHIP-11132.162.1.20

t + = e e
Dowrlnad Upload [l Compars  Paramsters Properties Wizards Control Bar  Faulks Reset Manual — Help

1P 110V 50HP
Series: A
2.003

Skatus
Stopped _|

Feedback
0.00 Hz

0 - PowerFlex 525 Catalog

Output
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Exploring Drive Parameters through Standard Parameter Groupings

1. Some useful tools for the PowerFlex 525 drive are included in the Connected Components Workbench
software, as shown below.

t B o v = O @ 4 . e
Cownload  Upload W Compare  Parameters  Properties  Wizards Control Bar Fadlts  Reset Manual Help

Take some time to explore them.

BEe|

2. Click on the “Parameters” Farameters jcon to view the PowerFlex 525 drive parameters as seen below.

Parameters - PowerFlex S25_1* Port O * O X
Parameters |
Group: Filter Walue:
All Parameters j Non?'D-lgF\;ults | I— ;@I
& ¢ | Mame | walue | Units | Internal values | Default | Piry | Pax -
1 Output Freq 0.00 Z I 0.00 oo 500,00
Ll Commanded Freq 32.00 Hz 3200 0.00 0.00 500.00
*13 Oukpuk Current 0,00 b 0 0,00 0.00 5.00
* (4 Qukput Yoltage 0.0 W 1} 0.a 0.0 999,9
* 5 D Bus Voltage 354 WDC 354 0 a 1z00
* e Crrive Status Qooooooa ... j 0 000oo0oo 0ooa,.. |0 31
* |7 Fault 1 Code 73 73 0 o 127
g Fault 2 Cade 48 48 0 o 127
* (g Fault 3 Code 73 73 0 o 127
110 Pracess Display i] i] i] i} 9999
1 Pracess Fract 0.00 i] 0.00 0.00 0,59
w1z Contraol Source 155 155 a a z165
*[13 Contrl In Status Q0000000 a... j 1 00000000 000ad,.. |0 15
* 14 Dig In Status Qooooooa ... j 0 000oo0oo 0ooa,.. |0 13
*115 Cukput RPM 0 RPM 0 0 o 24000
116 Cutput Speed 0.0 %a 0 0.0 0.0 100.0 =
—

The PowerFlex 525 drive Add-On Profile has a time saving feature with Connected Components Workbench software that
will show the non-default parameters. This makes it easy for users to view which parameters were changed from their
default setting.

This button only updates the set of parameters shown based on the upload. When a parameter changes
from defaults after clicking the button, it won't be added to the list until the view is refreshed.
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3. Make sure “All Parameters” is selected within the Group dropdown selection box and then click the “Show
Non-Defaults” button as shown below.

Paraneters - PowerFlex 525_1% Park 0

Parameters |
Group:

IAII Parameters

[l

Shi
Mon-Defaults I

Filter Walue:

A progress window showing the upload will appear.

1 Updating all Items

=10l

-
il
AL

Updating all Items

Innnmnmmnm

Uploading Parameter 443

¥ Clase window when complete

%)

4. Once the upload has completed you will see the parameters window update to just show only the non-
default parameters. Take a look, you will notice that the parameters you changed in Lab 1 appear in this

] [ o

list.
Parameters - PowerFlex S25_1% Port 0

Parameters |

Group: Filter Yalue:

All Paramaters j S',;,Iﬁw l—

# ¢ | Mame | value | Uniks | Internal valus | Defaule | rim | Pz
5 DiC Bus Waolkage 3 : 0

(7 Fault 1 Code 45 45 a o 127
*la Fault 2 Code 73 73 a 1] 127
*la Fault 3 Code 45 45 a 1] 127
112 Control Source 11 11 1] ] 2165
*[13 Contrl In Status 0o00o000a a... j 1 00000000 000ad... |0 15
Ll e Drive Temp 31 C 31 o a 120
] Control Temp 52 52 0 0 120
* (29 Control SW Wer 2,003 2003 0.000 0.000 45,535
“l1zg | EN Addr Sel Parameters j 1 BOOTR 1 z
“ 129 EM IF Addr Cfg 1 192 192 a 1] 255
130 EN IP Addr Cfg 2 165 168 o u] 255
1131 EM IP Addr Cfg 3 1 1 a o 255
132 EM IP Addr Cfg 4 20 20 a o 255
#1133 EM Subnet CFg 1 295 295 a 1] 255
T 13 EM Subnet Cfg 2 295 295 a 1] 295
“l13s EM Subnet Cfg 3 295 295 a 1] 255

il

L

Shicw
5. Click the “Show All” ;"I button to return to viewing all of the PowerFlex 525 drive parameters.
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To make viewing and editing parameters even simpler, you can enter a word or abbreviation into the filter
value entry box. For example, type “Motor” into the Filter Value entry box. Notice that it filters and only
shows the parameters that have the word motor in their parameter names.

Parameters |

Group:

Parameters - PowerFlex 525_1% Part 0

All Parameters

j Mon-Defaults

Shiaw

Filker Yalue:

IMDtDr

Motor NP Waolks

| walue

| Units

| Irternal value

| Default

| Max

* 132 Mokar NP Herkz &0 Hz &0 &0 15 So0

* 133 Mator OL Current 2.5 & 25 2 0.0 5.0
134 Mokar MP FLA 1.7 b 17 1.7 0.1 5.0

* 135 Maotor NP Poles 4 4 4 2 40

* 136 Mokar NP RPM 1750 RPM 1730 1750 0 24000
| E Mokar NP Power 0.40 ki 40 0.40 0.00 695,35
* | 369 Maotor OL Lewvel 0.0 o o 0.0 0.0 150.0
* 1493 Maotor OL Select Mo Derate j i} Mo Derate ] 2

* | 404 Mator OL Ret Reset j a Reset 1} 1

* 1495 Mokar Rr 0.00 Ohm ] 0.00 0.00 655.35
* 1499 Mokar Lm 0.0 mH ] 0.0 0.0 6553.5
*+ 1500 Mokar Lx 0.0 mH ] 0.0 0.0 6553.5
* 1535 Motor Fdbk Type Mone j i} Mone i] 5

Try some other examples such as “Dig”, “Speed”, or “10” and see the results.

Remember to clear/delete the entry field when finished.
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7. Under the Group dropdown selection box, you can scroll through the different drive parameter groups,
AppView groups and the CustomView group.

Pararmeters - PowwerFlex 525_1*

Pararmeters

Group: Showr
All Parameters 'l MNon-Defaults

All Parameters

= Parameters
Basic Display
Basic Program
Terminals
Communications
Logic
Advanced Display
Advanced Program
Fault-Diagnostic
Conveyar
Mixer AppView
Compressor
Centrifugal Pump
Blower / Fan
Extruder
Positioning
Textile / Fiber
Reserved
Custom Group

CustomView

8. Select “Basic Program” from the Group dropdown menu and explore the parameters shown below.

IParameters - PowerFlex 525_1% Pork 0 * [0 X
Parameters I
Group: how Filter Yalue: ;E;I
Mon-Defaults | I—
| value | Internal value | Default -
132 Matar WP Hertz 1] Hz 1] 60 15 500
* 133 Mator OL Current 2.5 A 25 2.5 0.0 5.0
|34 Matar NP FLA 1.7 A 17 1.7 0.1 5.0
* 135 IMokar WP Poles 4 4 4 2 40
* 38 Mokar NP RPM 1750 RPM 1750 1750 u] 24000
57 Mator MP Power 0,40 300 40 0,40 0,00 655,35
* |38 Reserved 1} 1} 1] 1} 1]
* 139 Torque Perf Mode S ﬂ 1 ST o 3
* 140 Autotune Ready/Idle ﬂ u] ReadyIdle o 2
a1 Accel Time 1 10,00 Sec 1000 10,00 0.00 600,00
* 14z Decel Time 1 10,00 Sec 1000 10.00 0.00 &00.00
a3 Minirmurn Freg 0.00 Hz u] 0,00 0.00 500,00 E
+|aq Maximum Freg B0,00 Hz 000 60,00 0,00 500,00
145 Stop Mode Ramp, CF j u] Ramp, ©F 1] 11
* 146 Start Source 1 Keypad j 1 Keypad 1 5
* 47 Speed Referencel Drive Pok ﬂ 1 Drive Pot 1 16 -
< ' il

These are the most simplistic parameters that are needed to start up/commission a PowerFlex 525 drive. Take some time
to explore some of the other parameter groupings such as “Terminals”, “Communications” and “Advanced Program”
for more startup and commissioning parameters.
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Exploring Drive Parameters with AppView™ and CustomView™ Groupings

The PowerFlex 525 drive has several AppView groupings that are tailored for a specific application to make the drive startup and

commissioning simpler. This reduces guesswork about which parameters you need to change, and all of the drive parameters
for that application are all in one convenient location.

1. Within the Group dropdown selection box, select the AppView parameter group for “Conveyor”. Scroll

through these application specific parameters.

Parameters - PowerFlex S25_1% Port 0 * A X

Parameters |

Group: how Filter Yalue; ;@l

Conveyor j Mon-Cefaulks [ l—

# ¢ | Mame Yalue Units Internal Yalue Default Min Max 1=

1 Qutput Freq 0.00 Hz 1] 0.00 0.00 500,00
* |z Commanded Freq 0,00 Hz 0 0.00 0,00 500,00
130 Language English j 1 English 1 15
* 131 Maokor NP Yolts 230 i 230 230 & 230
* (32 Mator NP Hertz &0 Hz &0 &0 15 500
133 Motor OL Current 2.5 25 Z.5 0.0 5.0
a4 Mator NP FLA 1.7 & 17 1.7 0.1 4.0
w3 Maokar MR Pales 4 4 4 2 40

3 40 Aukotune hd
* 41 Accel Time 1 10,00 Sec 10oa 10.00 0,00 &00,00
* 42 Decel Time 1 10.00 Sec 10oa 10.00 0.00 &00.00
* 43 Minimum Freg 0.00 Hz 1] 0.00 0.00 500,00
g Maxirmur Freg 60.00 Hz B000 &0.00 0.00 500,00
45 Stop Made Rarmp, CF j 0 Rarmp, CF 0 11
46 Stark Source 1 Keypad j 1 Kevpad 1 5
* 147 Speed Referencel Drive Pot j 1 Drive Pok 1 16
* 62 DigIn TermBlk 02 Z-Yiire WD j 45 Z-YWfire F\WD 1] 49 -

2. The PowerFlex 525 drive has a CustomView parameter group which is an application set that can be

customized specifically for your application. You can add up to 100 parameters and save the new

CustomView group. Select “Custom Group” from the Group dropdown selection box and click on the

“Edit Group” button.
__ il

Parameters - PowerFlex 525 _1%* Pork 0

Parameters |

Group: Filker Yalue:

= Showa
Custom Group v Mon-Defaults I I Edit Group
I | # ¢ | Mame | value | Uniits | Internal value |
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3. The Edit Custom Group window will appear. Here you will be able to select and add parameters into a
nameable custom group. In this example, type in “ABC’s Group” in the Group Name box highlighted

below.

1 Edit Custom Group

Group:

Filter Value:

Group Mame:

=101 %]

|Pa.ErC's Group

All Parameaters
Paramaters

H

Name

Qutput Freg
Commanded Freg
Output Current
Cutput Voliage
DC Bus Voltage
Drive Status
Fault 1 Code
Fault 2 Cods
Fault 3 Code

10 Process Display
11 Process Fract

12 Control Source
13 Contrl In Status
14 Dig In Status

15 Output RPM

16 Qutput Speed

17 Output Power

13 Power Saved

19  Elapssd Run Time

WOOC0 ) Ty LA s L RO

Add -

<- Remowve |

=
ok |

Iil #I Namel I

Cancel

4. Find the following parameters in the list and add them to “ABC’s Group™:

Parameter 30 - Language

Parameter 43 - Minimum Freq

Parameter 31 - Motor NP Volts

Parameter 44 - Maximum Freq

Parameter 32 - Motor NP Hertz

Parameter 45 - Stop Mode

Parameter 33 - Motor OL Current

Parameter 46 - Start Source 1

Parameter 34 - Motor NP FLA

Parameter 47 - Speed Reference1

Parameter 35 - Motor NP Poles

Parameter 62 - Digln TermBlk 02

Parameter 36 - Motor NP RPM

Parameter 63 - DigIn TermBIk 03

Parameter 37 - Motor NP Power

Parameter 64 - 2-Wire Mode

Parameter 39 - Torque Perf Mode

Parameter 65 - Digln TermBlk 05

Parameter 40 - Autotune

Parameter 76 - Relay Out1 Sel

Parameter 41 - Accel Time 1

Parameter 81 - Relay Out2 Sel

Parameter 42 - Decel Time 1

Once the parameters have been added, click the “OK” button to download this CustomView group to the drive.

You can also select/highlight multiple parameters then click the “Add - >” button. This makes adding
parameters go a lot faster.
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5. Notice how the parameter entries from above are all now in the ABC’s Group CustomView for easy viewing
and editing of the parameters.

Parameters - PowerFlex 525_1* Port 0 * 0O X
Parameters |
Group: chow Filtet Yalue: ;@I
ABC's Group j Mon-Defaults | Edit Group |
# ¢ | Name | value | Units | Internal value | Defaul | Min | Pz =
English English
*131 IMokor WP Yolks 230 i 230 230 35 230
*132 Mator NP Herkz al Hz ] a0 15 500
133 Matar OL Curtent 2.5 a 25 2.5 0.0 5.0
* 134 Mator NP FLA 1.7 & 17 1.7 0.1 5.0
35 Mokar MP Poles 4 4 4 2 40
136 Mator NP RPM 1730 RPM 1750 1750 a 24000
* 137 MMakar NP Power 0.40 ke 40 0.40 0.00 655,35
*130 Torque Perf Mode S j 1 SWC 0 3
*140 Aukotune Ready/Idle j 0 Ready/Idle 0 Z
*141 Accel Time 1 10,00 Sec 1000 10,00 0.00 &00.00
* 142 Decel Time 1 10.00 Sec 1000 10.00 0.00 600,00
*143 Minimum Freq 0.00 Hz 1] 0.00 0.00 500.00 e
* 144 Maximum Freq 60,00 Hz &000 60,00 0.00 500,00
* 45 Stop Mode Ramp, CF j 0 Ramp, CF a 11
* 45 Start Source 1 Kevpad j 1 Kevpad 1 5
* 147 Speed Referencel Drrive Pot j 1 Drrive Pot 1 16 -
] | o0

Close the Parameters — PowerFlex 525_1* window by clicking the [X] in the top right corner of the window.

PowerFlex 525 Drive Start-Up Wizard
41
1. Click on the “Wizards” = *izards  pytton.
The Available Wizards selection box will appear.

2. Select the “PowerFlex 525 Startup Wizard” from the list and click the “Select” button to launch the
PowerFlex 525 Startup Wizard.

A% pvailable Wizards x|

PowerFlex 525 Velocity StepLogic Setup Wizard
: PowerFlex 525 Pozition StepLogic Setup Wizard
EI Diagnostic Wizards

; DPI/DS] Tech Support Wizard

(. [ata Logaing ‘wizard

4

After a moment, the Welcome screeen for the PowerFlex 525 Startup Wizard will appear.
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3. Click the “Next >” button to proceed with exploring the startup wizard.

PowerFlex 525 Startup Wizard - (1 of 17) x|
‘Wizard Step We|come
v E5] Welcome

Fieset Parameters
Language

tdotor Contral
totor Data
Feedback

Stop / Brake Made
Direction Test
AT une

Fiamp Rates / Speed Limits
Speed Control
EtheMet/FP
Digital Inputs
Relay Dutputs
Opto Outputs
Analog Dutputs
Pending Changes

The PowerFlex 525 Startup ‘Wizard assists in etting commaonly used drive parameters. [t
is recommended that the wizard steps be performed sequentially.

Tip:  Hovering the cursor over an icnn@ B o text box on a wizard page will display
additional information as a tip message.

“Wiizard Revision
31211

Cancel I < Back | Next > | Finish>>|

V.
4. Below is the Reset Parameters page. Here you have a few different options.
. Reset all settings to factory defaults but retain the custom parameter group.
. Reset all settings to factory defaults (including the custom parameter group).
”
- Reset only the “Power Parameters’”.
PowerFlex 525 Startup Wizard - (2 of 17) x|
pzodisep Reset Parameters
v BE] Welcome
v =] Resst Parameters Clicking a Reset buttan will cause parameters to be changed immediately [set to defaults)
Language
tdotor Contral
Motor Data Fiezet the parameters when uging a drive that may have unwanted parameters set. Thig will rezet the drive to default
Feedback walues based on the input supply selected and provides a known starting point [all parameters at default settings] for future
Stop / Brake Made edits. |f you want ta keep the existing parameter settings, then this step can be skipped by clicking Hexts.
Direction Test
AT une
Fiamp Rates / Speed Limits
Speed Contial Fezet all settings to factory defaults but retain the custom parameter group
EtheMet/FP
Digital Inputs
Relay Outputs Reset all settings to factory defaults [including the custom parameter group]:
Opto Outputs
Analog Qutputs Reset |
Pending Changes Rezet only the "Power Parameters'
Reset |
Parameters Reset: Unknown
Cancel | < Back | Mext > | Firigh > |
.

Click the “Reset” button for the first option, “Reset all settings to factory defaults but retain the custom parameter group”.
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5. When the Confirmation window appears, verify that you made the correct choice and click the “Yes” button.

X

Reset all parameters (but retain the custom parameter group) to defaulks?

The drive may make a noise as it resets to defaults, and then will display the “F048 — Params Defaulted” fault on the HIM.
After you see the following indicator on the Startup Wizard, continue by clicking the “Next >” button.

\/ Parameters Reset: Yes Cancel < Back Finizh % |
£

6. Make sure “English” is selected in the Language dropdown selection box and Click the “Next >” button to
proceed to the next page...

PowerFlex 525 Startup Wizard - (3 of 17) ﬂ
wizard Step Language
BT Welcome

v =] Reset Parameters
v =] Language

Fleaze zelect the desired language setting far this drive:

Matar Control -
tator Data Language

Feedback - — | -
Stop / Brake Mode “This parameter changes the language setting in the drive only, not the language in this wizard,

Direction Test

AutoTune

Ramp Rates / Speed Limitz
Speed Contral

EtherMet/F

Digital Inputz

Relay Outputs

Opta Outputs

Analog Dutputs

Pending Changes

Cancel < Back I Mext » I Finish >>|

Y
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7. On the next three pages, verify and if needed, modify the parameters according to the following

screenshots. At the end of each page, remember to click the “Next >”

next page.
= Motor Control Page
Motor Control

Torg Perf Mode: Im vl
Boost Select: IE.D, ) vl

Start Boost: |2-5 4
Break Voltage: 25.0 z
Break Frequency: 15.0 Hz
td & Woltage: 230 Wolt

= Motor Data Page (changes required)
Motor Data

Maotor WP Vol | 230 Walk

Mator NP Hertz: IEU— Hz
totar OL Current: IIZI2— Amps
batar MF FLA: IIZI2— Amps
Motar NP Poles |4— #
Motor NPRPM 1600 RAPM
totor MNP Power IDDS— k!

= Feedback Page
Feedback

Matar Fdbk Type: ([0 7

Encoder PPR: I'IDZfi—
Pulse In Szale: IE4—
KiSpeed Loop: |2|J—
K.p Speed Loop IEIE—

=  Stop / Brake Mode Page
Stop Mode / Brake Type

DE Resistor Sel: IDisabIed Vl
Stop Mode: IHamp, CF Vl

DC Brake Level: IIZI1— Ampz
DC Brake Timne: IUD— Secs
EM Brake On Delay IZUU— Secs
EM Brake Off Delay |2.00 Secs

button to proceed to the
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8. The next page is for the Direction Test. If desired, you may skip the Direction Test by clicking the “Next >”
button and move onto the next numbered step in this manual. To continue with the Direction Test, follow
the steps below.

PowerFlex 525 Startup Wizard - {8 of 17) 5'
Wiz-f"d\;tjp Direction Test
v Welcome
B3 Reset Parameters Danger. This test will cause the mator to rotate. Misuze may result in death, injury or damage to equipment. Y'ou
should have an external zafe method of stopping the motor nearby when uging this feature,
wE= Language

w[E=] Motor Control

vES) Molor Dats Ensure that Motor Data is comect before proceeding with this page. Direction Test causes some parameters in the
v Feedback diive to change immediately. ‘When you leave this page the device will be stopped.
w[E=] Stop / Brake Mode

w[E3] Direction Test
AutoTune ‘wihen pou leave this page the drive will be stopped.
Ramp Rates / Speed Limits
Spesd Contral Set the Jog Reference to a pogitive value and JOG the drive. The motor should ratate in the forward direction. Verify that the
EtherNet/IP direction of rotation is correct. Digital Ins will be set to NotUsed during the test.
Digital Inputs
Relay Outputs
Opto Outputs
Analog Outputs

Fieference
Pending Changes ‘ . ‘.’
[ 0 Hz Faulted
Jog Reference
. D 0.00 Hz

|5 the direction of mator rotation conect for the application?

1 Yes 1 Ho Test Status Unknown

Encoder Speed: 0

Cancel | < Back | Next > | Finish))l
A

Press the Stop button to Clear Faults if the drive is faulted. The button is shown below.
J

Press and hold the Jog button to run the Direction Test. The button is shown below.

D

Note: If the following window appears, click the “Yes” button.

Speed Reference b |

The Speed Reference is currently not set ta the comm port, To use the
reference velocity From this wizard page the Speed Reference {parameter
473 must be set to 3, Do you want it changed?

Yes Mo |

If the motor rotation is in the correct direction, click on the “Yes” radio button.

|z the direction of matar rotation comrect for the application?

" Yes i Mo \/ Test Pazzed

Proceed to the next test by clicking the “Next >” button.
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9. The next page is for the AutoTune. If desired, you may skip the AutoTune by clicking the “Next >” button
and move onto the next numbered step in this manual. To continue with the AutoTune, follow the steps
below.

Click on the “Rotate Tune” button highlighted below to initiate the AutoTune Test. It may take up to a minute to complete
after pressing the button.

owerFlex 525 Startup Wizard - (9 of 17} x|
Wwizard Step
<& Welooms AutoTune
wED] Reset Parameters Danger: Thiz test will causze the motor to rotate. Misuse may result in death, injury or damage to equipment.
v[EE Language V ‘r'ou should have an external safe method of stopping the motar nearby when uzing this feature.

w[E=] Motor Contral

vwE=] Motor Data” Enzure that botor Data is comect before proceeding with this page. AutoTune causes some parameters in the

wED] Feedback diive to change immediately.

[T Stop / Brake Mode

v Direction Test" Running AutoT une allows the drive to zample the motor characteristics and properly et itz IR Voltage Drop and Flus

wE= AutaTune Current Ref. Only uze Rotate Tune when the motor iz uncoupled from the load. Othenwize uze Static Tune. Only one
Famp Rates / Speed Limits ture iz needed.

Speed Control X
EthetetAP Test Completed: Unknown
Digital Inputs

Relay Outputs Teszt Completed: Unknown
Opto Dutputs

Analog Dutputs

Pending Changes

Close < Back | Mext > I Finish>>|
Y

Once finished, you will see the “Test Completed: Yes” result.
/ Teszt Completed: ez

Proceed onto the next page by clicking the “Next >” button.
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10. On the next several pages, verify and if needed, modify the parameters according to the following
screenshots. At the end of each page, remember to click the “Next >” button to proceed to the next page.

= Ramp Rates / Speed Limits
Ramp Rates / Speed Limits

taw Freq: e

e ﬁ 5 EL:Jrve:
P I
tin Freq: / : : '
000 He \ !
/ : I J
. ' ! i
Acceleration: Deceleration:

I
Defined: |1D.DD Secs Defined: I‘ID.DD Secs
Actual I Secs Actual: I Secs

¥ Enable reverse operation

e
E‘
I

. Speed Control
Speed Control

Spesd Reference | Speed Reference 2 | Speed Reference 3 |

Speed Reference: ID[ive Paot 'l

Internal frequency command from the potentiometer on the integral keypad.

= EtherNet/IP
EtherNet/|P

BootP/DHCP Enable:  |[EEENE =S

En Rate Cfg: IAutu:u detect

[
EM Cornmn Flk Actr: IFauIt j
[

EN Idie Flt dctri |Faul

IP &ddress: |192 1. 1 .20

Subret Mask: | 255 . 255 . 255 . 0

Gateway:lD-D-D-D
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Digital Inputs (changes required)

Digital Inputs

Prezet Freqs:
Stop M ode; IHamp, CF j o [oo e
1: |5.00 Hz
Start Source: |Keypad j 2 |00 Hz
Start Source 2 IDigIn TrmElk. j 3 |20.00 Hz
Start Source 3 |EtherNet.-"IF' j #8 30.00 Hz
g |40.00 Hz
Stap G |50.00 Hz
7. |e0.00 Hz

DiglnT emBlk 02: |3'WifE Start 'l
DiglnTermBlk 03: |3-Wire Drir Vl

Commot

DiglnTermetk 05 |EEEEEN ~ |
DigTemBlk 0: [Pieset Freq  v]
DiglnTermBlk 07: [Spd+ 5112 =]
DiglnT ermBlk 08: IJDQ Forward Vl

*Mote: For terminal block start control, a Start source and at least 1 of TermElk 02/03
st be set ta 2-wire ar 3-wire contral. The dive will not obey a start command if
TemBlk 02 and TermBlk 03 are zet to an invalid configuration.

8 |&0.00 Hz

9 |60.00 Hz
10: |E0.00 Hz
11: |60.00 Hz
12 |E0.00 Hz
13 |60.00 Hz
14 |G0.00 Hz
15 |E0.00 Hz

kRS REREREERRRN

= Relay Outputs (changes required)
Relay Outputs

Relay 1 H.0O.

Function: |M|:|h:|rF|unning j R1
L .
evel: IEI
On Time: |00 = A2
Off Time: [0.0
% )
RE

Relay 2 N.C.

Function:

Lewvel:

On Tirme:

OFff Tirme:
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. Opto Outputs
Opto Qutput

Opto Out 1
IMntorHunning j
Level: ID
Opto Out 2
I.-’-'«t Frequency j

Lewvel: ID—

. Analog Outputs
Analog Outputs

Analog Out 1

Select: Eﬁ
High: [100 W s
Setpt ID.D

11. After stepping through the previous pages to the Pending Changes page, you can review a summary of the
planned programming changes you have made to the PowerFlex 525 drive.

_ﬁ?PowerFleH 525 Startup Wizard - (17 of 17) x|
Wizard Step Applied and Pending Changes
w=] Welcome

] Pset Parsmeters Below iz a list of changes that have already been made

wE=] Language

wE=] Motar Contral
wE=] Motor Data®

w=] Feedback

wE=] Stop / Brake Mode
w=] Direction Test®
wEZ] AutoTune”

wE=] Ramp Rates / Speed Limits
wE=] Speed Contral
VBT EtheretAp

wE=] Digital Inputs™
wE=] Relay Outputs™

wE=] Opto Outputs dl o 5
wE=] Analog Outputs
wES Pending Charges Below iz a list of changes that will be made if vou click Finish.

L]

(wizard Step "'Digital Inputs™...

Change parameter "65 - [Digln TermBlk 05]" value from "Preset Freg" to "Start Src 2"
Change parameter 46 - [Start Source 1] value from "EtherMet/IP" to "Keypad"
Change parameter "63 - [Digln TemmElk 03]" value from "'2*wie REY" to ""3wire Dir"
Change parameter "62 - [Digln TermBlk 021" value from “'2-wie Pw/D" to "34wire Start",

Mwizard Step "Relay Outputs”
Change parameter "&1 - [Relap Out2 Sel]" value from "MotorRunning' to "4t Freguency.
Change parameter 76 - [Relap Outl Sel] walue from "R eady/Fault” to "MatarBunning".

-

K _’l_I
% Close | < Back | ezt |I Firish > |I
)

v

Make sure all the pages have the check mark ( v ) to the left of the page name / icon.

Click the “Finish >>” button to accept pending changes.
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12. The main PowerFlex 525 drive window will be present. Click the “Reset” button for all of the new
parameter settings to take effect. Some settings require a drive reset to be implemented.

(Al

Reset

A window will appear confirming that you would like to reset the device.

x

‘fou are about ko reset the device, Are you sure wou wank bo do
b this?
There may be a short time delay for the device to reset and
cammunications ba resume,

Ok | | Cancel I

Click the “OK” button. You will hear the PowerFlex 525 drive cycle power and the HIM Keypad display will turn off and on
before scrolling the drive information.

13. The reset happens quickly. You may see the following screen appear If it does, click the “OK” button.

Reset Pending x|

Please wait a short time For the device to reset and communications to
resume,

While the computer is reconnecting to the drive, your screen may show the following graphic for a moment.

PowerFlex 525_1% X

u Reconnecting to WIN7-VMIAB_ETHIP-11192.168.1.20 &

After the connection has been established with the drive again, the window will return to its normal state.

PowerFlex 525_1% 3

PowerFlex 525 2 a 4
Disconnect onnects

WEINT-ChALAE _ETHIP-10192 1681 20

r] 3 e + = o0 o 4@|

Dowrload  Upload @ Compare Parameters Properties \Wizards Control Bar  Faults Reset Manual Help

14. Exit the Connected Components Workbench software. You may be prompted to upload parameters from
the drive or to save the project. Select the “No” button for each.

Continue on to the next exercise.
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Exercise 3: PowerFlex 525 Drive Add-On Profile with Drives and Motion Accelerator Toolkit.

This section will provide a preview of the PowerFlex 525 Drive Add-On Profile as well as the Drives and Motion Accelerator
Toolkit Add-On Instructions and Faceplates for the PowerFlex 525 drive.

About Integrated Drive Profiles and Premier Integration
Integrated Drive Profiles are designed to save system development time and to make systems easier to maintain.

Testing of skilled engineers configuring drives in a timed, side-by-side comparison, Integrated Drive Profiles in RSLogix 5000
and Studio 5000 Logix Designer software can reduce drive system development time by as much as 70% compared to traditional
configuration. This is achieved by:

= Providing one software tool to configure the entire controller and drive system.
= Configuring both controller and drive network connections from a single location — eliminating 1/0O mismatch errors.

= Allowing the dynamic selection of drive parameters transmitted as network /O — communicating only what is needed for the
application.

= Auto-generating descriptive tag names — eliminating the need to enter individual tag descriptions.
= Auto-generating respective tag data types — eliminating the need to convert from one data type to another.
= Saving all drive configurations in the project file and in the controller — providing a single source of drive configuration data.

= Providing Copy & Paste capability when creating additional duplicate drives — reduces errors in configuration with systems
containing multiple identical drives.

= Using the same easy-to-use drive configuration Wizards in the Connected Components Workbench, DriveTools SP, and
DriveExplorer software packages.

Systems using the Integrated Drive Profiles in RSLogix 5000 and Studio 5000 Logix Designer software are also easier to
maintain:

= Drive diagnostics, faults, alarms and event information is integral to RSLogix 5000 and Studio 5000 Logix Designer software.

= Drive Tech Support Wizard can be run from RSLogix 5000 and Studio 5000 Logix Designer software to collect all pertinent
information about a drive, its peripherals, various software components, and PC operating system.

= Drives can be flash updated from RSLogix 5000 and Studio 5000 Logix Designer software.

= Having a single repository of drive configuration data in the controller project file reduces downtime by speeding drive
replacement.

Integrated Drive Profiles are "Add-On Profiles", independent of particular releases of RSLogix 5000 and Studio 5000 Logix
Designer software. Many are backward compatible to work with previous versions of the programming software as well, helping
to prevent obsolescence of the controller when newer drives are available.

34 of 84



Exploring the Add-On Profile for the PowerFlex 525 Drive

1. Start the program. Double-click the Studio 5000 software icon on the desktop.

You will see the following splash screen.

Studio 5000 . #

Create Open Explore
_— New Project Help

From Import Sample Project Release Notes
- From Sample Project From Upload About
Recent Projects ; -

’ o PF525_Lab & PFs25_Lab_ADC & Logix_Project_Settings

2. A pre-configured Studio 5000 Logix Designer software project has already been created for your
convenience. From the splash screen, click “Existing Project” under the “Open” column.

3. Select the “PF525_Lab.ACD” file and click the “Open” button.

1@ Open Project x|
G( )v ‘ - Camputer - Local Disk (C:) = Lab Files = L14 - Basic Drive Programming - \ﬂl I Search L14 - Basic Drive Progr... @‘
Organize *  Mew Folder 4=« i .ﬁ.

Mame ~ Date modified Type | Size | |

[ Favorites

Bl Desktop I @ PF525_Lah.ACD

& Downloads 8 PFS25_Lab_ADC.ACD 0f25/2014 5116 PM Logix Designer Praject 3,810 KB
=] Recent Places

5:31 PM Logix Designet Project 4,145 KB

- Libraries
| Dacumerts
,—J'. Music
| Pictures

B videos

1M Computer
3_:" Local Disk (C:)

‘"ﬂ Metwork,

File narme: [PF525_Lab ACD j LogixDeswgner(".acd;*.ISk;*‘ISX;j

| Open I| Cancel |

%

Lab files are located within the “C:\Lab Files\L14 - Drive Basic Programming” folder.

The file will be opened in the Logix Designer software after a few moments.

350f 84




4. In the Controller Organizer, scroll down to the 1/O Configuration section shown in the graphic below. Open
the Module Properties window for the drive by double-clicking on the “PowerFlex 525-EENET
PF525_Drive”.

EB If Configuration
=8 PointIo

.. [0] 1769-L13ERM-BE1E PFS25_Lab
25 Embedded 10

i gl [1]Embedded Discrete 10

L e [ Expansion [}0, 0 Modules

El-,f'a Ethernet

b @ 1769-L13ERM-BE16 PFS25_Lab
Ol et Fle: 525-EENET PF525_Drive

The Module Properties window will appear.

5. Click on the tab labeled “Drive”.

[N Module Properties: Local:0 (PowerFlex 525-EENET 2.3) 10 x|
General IEonnectlnnl Modulalnfol Port Ennhguratlon
Tupe: PowerFlex 525-EEMET PowerFlex 525 via Embedded Ethemnet
Vendar: Allen-Bradley
Parent Local Ethemet Address
Mame: @ Private Network: 1921681 20_:|
Eesaininy = 1P adess. | 3
= " Host Mame: I
aodule Definition
Geriex Change ...
Rievision: 23
Electranic Keying: Compatible Module
Connection Parameters via Datalinks
Modle: Welocity

The Add-On Profile for the PowerFlex 525 drive in the Logix Designer software provides a common look-and-feel to the
Connected Components Workbench software. This provides the same ability to upload, download, view, and compare drive
parameters, as well as access the Wizards. One additional feature in Logix Designer is for setting up Automatic Device

Configuration (ADC) the drive.

N Module Properties: Local:0 (PowerFlex 525-EENET 2.3) =] 5'
| Genalall Cnnnectionl Module InfDI Port Corfiguration  Diive |
PowerFlex 525 Discannacted
i ¢ Al a e + @ .
Download Upload — ADC  Compare Parameters Properties ‘Wizards Manual

1P110Y 50HP

0 - PowerFlex 525 I add+ I
Statuz: Offline ok I Cancel | Apply | Help |
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6. Click on the “Properties” button.

o

Properties

This opens the Properties window to the Setup tab, which shows some basic drive information including Configuration,
Revision, Device Language and Electronic Keying.

Properties - Port 0 El

Setup | Communications | Details | Import/Export | g] o] =
Canfiguration: [1F110v S0HP =l
Revision: |2 N E =
Pot:  [0- PowerFlex 525 [

UserTest: |

Device Language: [Endish |
Electronic Keying: [ Campatible Module =]
Apply |

The buttons in the top right corner of the window have very useful functions, as listed below.

= Creates device database from online drive to add new revisions and configurations
= Reset device data to factory defaults

= Print

If you forget each button’s purpose, hold your cursor over them and they will display a tooltip with their
function.
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7. Click on the “Communications” tab.

Propetties - Pork 0 x|
e = ol =
Setup | Communications Detallsl Impu:urt;"E:-:pu:urtI @ | = =2

- The adapter must be reset before the addrezs settingz will actually
~* change.

¥ hanually configure IP zettings
{” Obtain IP ettings automatically using BOOTP
£ Obtain P settings automatizally using DHCFE

|P Address: |1E|2 180 1 020

Subret b azk: | 2R 2ER U250

Gateway Address; | o . 0. 0 .0

Ay

On this tab, you can configure the Ethernet communication settings for the drive. This includes setting a static IP address or
configuring the drive for BOOTP or DHCP.

8. Click on the “Import/Export” tab.

Properties - Port 0 x|

Setup I Eummunlcatlnnsl Detailz | Import/Export (= | = =2
Import |mpart an entire node's configuration, or only the
configuration for thiz port / peripheral.
E wport Ewsport thiz node's configuration to a specified location.

From this tab, you can import or export the drive configuration file. Using the USB port on the removable control module of
the PowerFlex 525 drive lets you download the configuration to a drive that does not have main power applied. This can
save time and reduce the personal protective equipment requirements for programming many similar drives.

The *.PF5 file format is not compatible with DriveExplorer or DriveExecutive, and the PowerFlex 525 is not
compatible with *.DNO or *.CSF files.
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9. Click on the [X] in the upper right hand corner to close the Properties window.

Properties - Porkt O

Setup I Eummunicatinnsl Dietails  Impart/Expoart |

g2| 6| sl
I
10. Click on the “Parameters” button. This should look familiar- just like the Connected Components

Workbench software! Just as you did earlier in the lab, you can go online with the drive, view and modify
parameters with the Parameter, AppView and CustomView groups.

BEE|

Parameters
I parameters - Port 0 x|
_' Parameters |
I Group: Show Filker ' alue: ;@I
|AII Parameters =] Mon-Defauls | I
f | # ¢ | Name | Walue | Uit | Internal Value | Default
Output Freq 0 0.00 goo 50000
H 2 Commanded Freq 0.00 0 0.00
3 Output Current 0.00 A 0 0.00 0.00 R.00
4 Output Voltage 0.0 W 0 0o 0.0 999.9
5 DC Bus Voltage 1] WDC 1} 1] 1] 1200
1 B Drive Status 00000000 00... j 0 00000000 00000... |0 i
[ 7 Fault 1 Code a 0 a a 127
g Fault 2 Code 1] 1} 1] 1] 127
3 Fault 3 Code a 0 1] a 127
! 10 Frocess Dizplay ] 0 1] ] 9995
!_ 1 Process Fract 0.00 0 0.00 0.00 0.93
E 12 Control Source 1] 1} 0 0 2165
13 Contrl In Status 00000000 00... j 0 00000000 00000... |0 15
14 Dig In Status 00000000 00... ﬂ 0 00000000 00000... |0 15
! 15 Output FPH 1] FiPr 1} 1] 1] 24000
i 18 Output Speed 0o % 0 0o 0o 100.0

Click on the [X] in the upper right hand corner to close the Parameters window

11. Back in the Module Properties screen, click on the “General” tab.

The General tab is used to set the drive Name, Ethernet Address and configure the Module Definition.

[l Module Properties: Local:0 {PowerFlex 525-EENET 2.3) _ 10| x|
Connection I Module [nfo I Port Configuration | Diive |

Tope: PowerFlex 525-EEMET PowerFlex 525 via Embedded Ethemet
Wendar: Allen-Bradlep
Parent: Local Ethernet Address
Mame: IF'F525_D Tive * Private Netwark: 192.168.1. 2D_:I
Description: ;I P Address I
ﬂ " Haost Mame: I

M aodule Definition
Series:

Revisiat:
Electronic Keying:
Connection:
Moche:

Change ... |
23

Compatible Module
Parameters via Datalinks

“Yelocity
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12. Within the Module Definition section of the General tab, click the “Change...” button to open the Module
Definition window.

x
Dirve Rating Input Data Output Data
1P 110V BOHP - DriveStatu LogicCommand
" § Network Start Is Used
Reuision FregCommand
|2 j . |3 j Outputfreq Ngtwoﬂc Reference Iz Used
. ) OQutput Current + | Disabled hd
Electronic Keying Disabled ~ | Disabled -
I Compatible Module j Disabled + | Disabled s
Disabled = || Disabled |
[~ Display as Tag Members
Mode Select: [ Velocity ]

DAMNGER: Unexpected hazardous motion of machinery may occur when
I . improperly using software to configure a drive.

Parameter names selected for the Input and Output Data appear as
member names in the drve Module-Defined Data Types and defines
necessary Datalink parameters in the RSLogic 5000 project. Actual data

ks re e TrE o e e s e et transfer between controller and drive is determined by Datalink parameters.

a%ﬁfﬁzﬁi?atﬂbas&.. button below if *f'ou must download configuration to the drive to ensure that the controller,

- dlick Web Update. . to download the drive and communication module configurations are consistent with each

database from the web if drive is offline. other.

Create Datahase...l

Web Update_.

Match Drive | oKk | Cancel | Heb |

Within the Module Definition window, you can perform the following actions:

. Select the Drive Rating, set the Revision of the drive firmware, and set the Electronic Keying
. Create database files from the online drive or download database files from the web
- Configure the input and output datalinks

The Module Definition window provides the ability to configure up to four words of Input Data and four words
of Output Data to be passed through the embedded Ethernet connection. By default, drive status and control
information will be communicated.

Status Information
The “DriveStatus” word contains the drive status bit information, such as Ready, Fault, and At Reference.

The “OutputFreq” word contains the speed feedback information, which shows the actual operating
frequency (Hz) of the drive.

Control Information
The “LogicCommand” word contains the drive command bit information, such as Stop, Start, Forward,
Reverse, and Clear Faults.

The “FreqCommand” word contains the commanded reference value for the drive to run.

Datalinks

Datalinks are pointers to drive parameters. Instead of offering fixed 1/O assemblies where what-you-see-is-
what-you-get, our drive I/0 assembly is dynamic and gives the programmer the ability to pick and choose the
desired parameters to communicate as network I/O.
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13. To configure the datalinks, you would select the parameters from the dropdown selection list. No
parameters need to be added for this lab, but take some time to scroll through the available parameters that
can be assigned as Input and Output Datalinks.

Module Definition S — [

Dirrve Rating Input Data Output Data
1P 110v 50HP — . LogicCommand
DriveStat:
| l riesTElE Network Start Is Used
Revision FregCommand
[1 vl . [5 vl Dl 5 Network Reference Is Used
] . Cutput Current > | Disabled hd
Electranic Keying Disabled ~ [Disabled S
[Compah'ble Medule v] 0- Disabled . |eabled -
1- Output Freq sabled hd

2 - Commanded Freg
2 - Qutput Current

4 - Qutput Veoltage
5 - DC Bus Voltage Licci -
> & - Drive Status it

7 - Fault 1 Code
DAMNG 2 - Fault 2 Code ition of machinery may occur when
I b impro] 3 - Fault 2 Code Ea drive.
10 - Process Display
Paran| 11 - Process Fract ut and Output Data appear a5
memb 12 - Contral Source efined Data Types and defines
neces 12 - Contrl In Status RSLogix 5000 project. Actusl data
If the rﬁﬁsiqn E‘F}ru:ur dri\.fel isl not Ilistled: . transi ]g } E'g._'”.sr'f'rf'.’f ~ [s determined by Datalink parameters.
Module Definition - — — [
Dirrve Rating Input Data Qutput Data
1P 110V 50HP - . LogicCommand
DriveStats
[ ] rlvestae Nebwork Start Is Used
Revision FregCommand
['I v] . [5 v] OutputFreg MNetwark Reference Is Used
] ] Output Current ~ | Disabled hd
Electronic Keying Disabled ~ | Disabled ~
[Compatible Module v] Disabled bl [ 0 - Disabled *
Disabled w || 41 - Accel Time 1 D
| 42 - Decel Time 1

|| Display as Tag Membe| 52 - Average Kwh Cost
70 - Opto Out1 Level
71-0Opto Outl LevelF
73 - Opto Out2 Level
74 - Opto Out2 LevelF
DAMGER: Unexpected hazardous | 77 - Relay Out1 Level when
I h, improperly using software to config 78 - RelayOutl LevelF
82 - Relay Out2 Level

Parameter names selected for the | 83 - RelayDui2 LevelF =
member names in the drive Moduld 33 - Analog Out Sel s
necassary Datalink parameters in 4 30 - Anlg Out Setpt Bl data

transfer between controller and driy 101 - Sleep Level

AN oo T

- [ameters.

If the rE'.risi{_:n Ef‘!-qur dli\.fq is_ nat Ilistled: .
Click on the [X] in the upper right hand corner to close the Module Definition window and then close the Module Properties
window.
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Taking Advantage of Having the Drive in the Controller Organizer

When your application requires more than one drive, you can save time with Studio 5000 for configuration. Within the Controller
Organizer, you can duplicate the PowerFlex 525 drive on the Ethernet network as many times as needed by using the Copy and
Paste features. All of the node information is copied, including the drive parameter settings. All you need to do is change the IP
address, and give the device a unique name. Integrated Drive Profiles are not only easy to use; they also allow larger systems
to be designed faster.

1. Create the contextual menu by right-clicking on the device and select “Copy”.

283 Y0 Configuration
S8 Pointlo
£B1 (0] 1769-L19ERM-BE1E PF525_Lak
£ Embedded YO
) [1] Ernbedded Discrete_I0
[ Expansion 170, 0 Modules
=5 Ethernet
.. 1769-L13ERM-EB1E PF525_Lab
[ ﬂ PowverFlex 525-EEMET PF525_Dirive

Mew bodule..,

Discover Modules...

A Cut il
I Copy Ctrl+C I
Paste Ctrl+4
Delete Del
Cross Reference Ctrl+E
Properties Alt+Enter
cule Defined Tags i
Print 3

PF525_Drive:l

2. Select the Ethernet network and right-click to show the network menu. Select “Paste” from the list.

=8 10 Configuration
: Pointl
-ER [0] 1769-L13ERM-EB1E PF525_Lab
&5 Embedded /0
@ [1] Embedded Discrete_I0
3 Expansion 10, 0 Modules

4 B

@ 1764 EJ Mew Module...

- i Powr Discover bodules..
Paste Chrl+4f I
Properties Alt+Enter
Print 4
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3. The new drive will appear. It will not have a valid IP address, but the name will be an incremented value of
the original drive.

B3 IO Configuration

-3 PoinkIo

[ [0] 1789-L1BERM-BE1E PF525_Lab

B3 Embedded 1jo

- ‘ [1] Embedded Discrete_IO

. e[I Expansion If0, 0 Modules

El-&5 Ethernet

Bl 1769-L15ERM-BB1E PF525_Lab
SR - oo Fle: SZ5-EENET PS5 Drivel

ﬂ PowerFlex S25-EEMET PFS25_Drive [Ip Address:7.7.7.7

Where do you think the drive configuration data gets stored? The drive configuration data for each node is
actually stored in your Logix Designer project! It also resides in the controller after the project is downloaded.
This provides a convenient local resource for a node’s configuration settings if the drive needs replacing.
Just connect to the controller, open the drive’s AOP, and download the configuration!

4. In addition to storing the configuration data in the controller, the controller manages the communications to
the drive with convenient tag-based addressing. Double-click on the “Controller Tags” icon under the
“Controller PF525_Lab” folder.

Conkroller Organizer

=15 Contraller PF525 Lab -

ontroller Tags
Controller Faulk Handler

------ [£3 Power-Up Handler

The Monitor Tags window will appear.

5. Find the tag for “PF525_Drive:l” and expand it by clicking on the [+] next to the name. It may help to
change the width of the “Name” and “Value” columns to view the tag names and values more easily.

Scope: | (PFS25 Lab  v| Show [All Tags BIk2
MHame =3| o | Value * | Force Magk €| Shle [ata Type
[=-PF525_Dirive:l ... ...} AB:PowerFlexi2By E_3DC2426F:1:0

[+-PF525_Drive:l DriveStatus Z#0000_0110_0000_1101 Binary INT
—PF525_Dinive:l Ready 1 Decimal BOOL
—PF525_Drivel Active 0 Decimal BOOL
—PF525_Diive:l. CommandDir 1 Decimal BOOL
—PF525_Dinve:l ActualDir 1 Decimal BOOL
—PF525_Drive:l Accelerating 0 Decimal BOOL
—FF525_Diive:l Decelerating 0 Decimal BOOL
—PF525_Dnive:l Faulted 0 Decimal BOOL
—PF525_Dirive:l AtReference i] Decirmal BOOL
—PF525_Dnve:l. CommFregCnt 1 Decimal BOOL
—PF525_Dnive:l CommLogicCrt 1 Decimal BOOL
—PF525_Drive:l ParmsLocked i] Decimal BOOL
—PF525_Dnve:l. Diglnl Active 0 Decimal BOOL
—PF525_Dnive:l Digln2éctive 0 Decimal BOOL
—PF525_Diive:l. Digln3active i] Decimal BOOL
—PF525_Dnve:l. Diglnddctive 0 Decimal BOOL

[F-PF525_Dirive:] OutputFreg ] Decirnal IMT

L [+-PFE26_Dirive:l OutputCurrent 0 Decimal INT

Descriptive tag names have been created for the configured drive, based on the module definition. The Drive Status bits
(BOOLSs) are clearly defined as well as the “OutputFreq” and “OutputCurrent” (defined as one of the Input Datalinks). Note
that the proper data types are automatically used for every tag.
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6. Now expand the “PF525_Drive:0” tag to view the output tag names.

Scope: | (RIFF525_Lah

~| Show: |A|| Tags

Bz

IName ==& | Yalue | Force Mazk €| Shile [rata Tupe
[=|-PF525_Drive:0 {eua} {ena} AB:PowerFlex525y_EEMET_Drive:0:0
[+-PF525_Drive:0.LogicCommand 2$0000_0000_0000_0000 Binary INT
—PF525_Dirive:0 . Stop 0 Decimal BOOL
—PFR25_Diive:0 Start 0 Decimal BOOL
—PF525 Dive:0.Jog 0 Decimal BOOL
—PF525_Dirive:0.ClearFault: 0 Decimal BOOL
—PF525_Dirive:0.Fanyvard 0 Decimal BOoOoL
—PF525_Drive:0. Reverse ] Decimal BOOL
—PF525_Drive:0.ForcekeypadCtl ] Decimal BOOL
—PF525_Drive:0.MOPIncrement 0 Decimal BOOL
—PFR25_Dirive: 0 AccelR atel 0 Decimal BOOL
—PFR25_Dinive: 0 AccelRates 0 Decimal BOOL
—PF525 Dnive0.DecelRatel 0 Decimal BOOL
—PF525_Dirive0.DecelRate 0 Decimal BOOL
—PF525_Dirive:0.FregSeldl 0 Decimal BOoOoL
—PF525_Drive:0. FreqSell2 ] Decimal BOOL
—PF525_Drive:0. FreqSell3 0 Decimal BOOL
—PF525_Dirive: 0. MOPDecrement 0 Decimal BOOL
[+-PF525_Drive:0.FregCommand ] Decimal INT

Descriptive tag names have been created for the drive again. The Logic Command bits (BOOLs) are clearly defined as well
as the “FreqCommand” value for applying a reference to the drive. The proper data types are automatically used for every

tag.

7. Close the Studio 5000 Logix Designer project.

Wiew Search Logic

Communications  Tools  Window  Help
Chrl4+M
Chrl+O

ath: | AB_ETHIP-1

R ENE el

%192.168.1.10

Click “No” when prompted to save changes to the project.

Logix Designer

1N

Froject file 'PF525_Lab ACD' has been changed. Save the changes?

ez I Eancell

x|
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Downloading the Project

1. Open the PF525_Lab project. Click the “Open” icon illustrated below.
._:_-‘i’ Logix Designer

File Edit Wiew Search Logic Communications Tools  Window  Help

E = TEEEEEE] =

Mo Controller 0. ERUN I_qp_l Path: |.-’-'-.B_ETHIF'-'I"-.1E

Mo Forces |2 :: OF.
P & - ﬁgerw Storage ﬂ I~ | = | bt
Fedundaticy f-a 0 | | v Favorites 4

2. Select the “PF525_Lab.ACD” file and click the “Open” button.

& Open Project ﬂ
P e

- @ I Search L14 - Basic Drive Progr... E]‘
= - 0 @

It Favorites MName “ Date modified Type | Size: I |
B Deskkop
4 Downloads
2| Recent Places

\ )\ ) | . = Computer = Local Disk {C:) = Lab Files = L14 - Basic Drive Programming

Organize v  Mew folder

9 114 5:31 PM Logix Designer Project
@) PF525_Lab_aADC.ACD 9}25/2014 516 PM

Logix Designer Project 3,810KB

-l Libraries
3 Documents

JT IMusic

k=] Pictures

B videos

1M Computer
5_{ Local Disk {23

Ghj Metwark

File name: |PF525_Lab,ACD | ILogic Designer *acd;*.I5k;*.I5x = |
Cpen | Cancel |
4

3. Open the drive Module Properties window by double-clicking on the “PowerFlex 525-EENET
PF525_Drive” node in the 1/0 Configuration folder.
B2 I/ Canfiguration
=183 FointIo
. [ [0] 1769-L18ERM-EBB1E PF525_Lab
-5 Embedded 1j0
- ‘ [1] Embedded Discrete_I0
P b (3 Expansion I}, 0 Modules
El--ﬁ Ethernet
------ (Bl 1763-L18ERM-BE1E PF525_Lab
O B - i Flex 525-EENET PFS25 _Drive

The Module Properties window will appear.
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4. Click on the “Drive” tab.

[N Module Properties: Local:0 {(PowerFlex 525-EENET 2.3) 0]
General | Cannection | Module Info | Part Configuration
Tupe: PowerFlex 525-EEMET PowerFlex 525 via Embedded Ethernet
WYendar: Allen-Bradley
Parent Local Ethemnet &ddress
Mame: IF‘F5257DriVe " Private Metwork: 1921681, ED_jI

Description: ;I 1P Address:
| € Host Name:
Madule Definition

Sernies: Change ..

Revision: 23

Electronic Keying: Compatible Module
Connection: Parameters via Datalinks
Mode: Welocity

5. Click the “Download” button.
i
Daownload

The Connection Browser window will appear.

6. Expand the “AB_ETH-1" Ethernet driver and select the “192.168.1.20, PowerFlex 525” node.
=lolx|

v Autobrowse Frefresh |

- =0 wWorkstation, WIN7-YM
-,5‘?5 Linx Gateways, Ethernet
-5 AB_ETHIP-1, Ethernet
192.168.1.10, 1769-L18ERM-BE1E LOGIXS318ERM, 1769-L1GERM/A LOGIXS316ERM
1P 110¥ .S0HP

Cancel |

Click the “OK” button

7. You will be asked to confirm with the window shown below. Click the button to “Download Entire Device”.

Download

[WIN7SMIAE_ETHIP-T1132 1681 20

Dovnload the entire device?

Drownload Entire Device

Cancel |

8. For a brief moment, you will see a downloading progress bar while the parameter settings are being sent to the drive.

1ol

u WIN7-VMIAB_ETHIP-11192.168.1.20 'i

(]]] :
"l” | | Downloading port 0 - PowerFlex 525 1P 110V .50HP @
St Downloading parameter 81

[ Closs window when complete
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9. |Ifyou see this “Data Out of Range” message, Click the Blue button...
=10

& Downloading

WIN7-VMIAB_ETHIP-11192.168.1.20

¢l@

[ Data Value Out of Range
Sk {From Message: DPI: 81 00 11 3.122.9)

¥ Close window when complate

...and Click Ignore

DPI Error Detected x|

Drata Walue Out of Range

@ (From Message: DFI; %1 00 2.122.9)
| Retmy l lgrore | Cancel

10. If you see this “Data Out of Range” message, Click the Blue button...

& Downloading -0l x|
WIN7-VMIAB_ETHIP-11192.168.1.20 @
[1T0ES Data Value Out of Range ‘@
e 7+ (From Message: DPL: 81 00 & 3.157.9)

[V Close window when complete

...and Click Ignore

DPI Error Detected x|

Data Yalue Out of Range

@ (From Message: DFI: 81 00 2.157.9)
Rety lgnore | Cancel |

You may hear the drive reset, which is normal. After the download is complete, the Module Properties page will be back in

focus on the Drive tab.
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11. Click the “OK” button to close the Module Properties window,

[N Module Properties: Local:0 (PowerFlex 525-EENET 2.3) - |EI|1|

-Generall Connectionl Module Info I Part Configuration  Drive™ |

PowerFlex 525 Discannected
WINT-WhA AR _ETHIP-14192 168120

3 r Al 3 i) + a .

Dowrload Upload  ADC  Compare Parameters Properties  Wizards Manual

Poweriiss' ¢

1P 110Y LOHP

0 - PawerFlex 525 I add+ |

Statuz: Offline ] I Cancel | Apply | Help |

12. Click on “Communcations” in the menu bar and select “Who Active”.

& Logix Designer - PF525_Lab [1769-L18ERM-BB1B 23.12]*

File Edit “iew Search Logiclll Communications f§ Tools  Window  Help

ElEEIREIR IS wha Active

Select Recent Patf...

Offhine 0. T RUN th: | AB_ETHIP-14192.162.1.10
Mo Forces b FEK Go Oniine
No Edits A e e il L= = RN (A

10
| Download | [ Favorites £ Edd-on J

The Who Active window will appear.
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13. Verify that the node labeled “192.168.1.10, 1769-L18ERM LOGIX5318ERM” via the AB_ETHIP-1 Ethernet
driver is selected and click the “Download” button.

& Who Active o ] 3
V¥ dutobrovse ﬂl
B workskation, WINZ-YM Go Online |
[P |jmw Gatewavs, Frherpet
B35 AE_ETHIP-1, Ethernst Upload... |
- [ 192,168.1.10, 1769-L15ERM-BE1B LOGIXS318ERM, 1769-L15ER
Al 192,165.1,20, PowerFlex 525, PowerFlex 525 1P 110V S0HP
192.165.1.3, 1783-ETAP, 1783-ETAP/A .
Update Firmware...
Cloze |
Help |

[+

The Download window will appear.
14. When the confirmation window appears, click the “Download” button again.

x

l Download offline project 'PFS25_Lab' to the contraller,
i

¥ Dowrload Project Documentation and Extended Properties

Connecked Controller:

Mame: PF225_Lab

Tvpe: 1769-L18ERM)A CompactLogix™ 5370 Contraller
Path; AB_ETHIP-14192,168.1.10

Serial Mumber: 60244524

Security: Mo Protection

1, DANGER: This controller is the system time master, Servo axes in
synchronized controllers, in this chassis or other chassis, may be
turned off,

L\’ DAMGER.: The contraller image stored in nonvalatile memary might be
out of date Following the download. Failure to update the conkents
of nonvolatile memaory could result in Funning old logic Fallowing a
power up oF corrupk memory condition,

L\. DANGER.: Unexpected hazardous mation of machinery may occur.

Some devices maintain independent configuration settings that are
not Inaded to the device during the download of the controller,

erify these devices (drives, network devices, 3rd party producks)
have been properly loaded befare placing the contraller inta run

mode.

Failure to load proper configuration could result in misaligned data
and unexpected equipment operation,

conce | He“:

You will see a progress bar

Downloading

Compiling routine 'B11_Operator_Mode' of program

'PO3_PF525_Module'
]

Cancel
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15. Put the controller in “Run” mode. One way to do this is by clicking on the mode drop-down arrow and select
“Run Mode”.

@ Logix Designer - PF525_Lab [1769-L18ERM-BELB 23.12]*

File Edit View Search Logic Communications  Tools  Window

a|=d |_| =] S |

Rem Prog A. I Program Mode WG |

Mo Forces Go Offline l_@_‘

Mo Edits pload... ﬂ I
Dovanload i

ontre Proaram [ode

Run Mode

------ I:I Unschec Test Mode
I'_'I RS] Makion Grou
P 3 Ungroup
B- B Add-on Trst ao To Faulks
AlarmHis
-8 Connect

Clear Faults

Copntroller Properties

16. When prompted to confirm switching the controller mode to “Remote Run”, click the “Yes” button.

Logix Designer ﬂ

l"} Zhange controller mode to Remote Run?

Yes Mo

17. Verify that the “DI1” selector switch is in the left-hand position.

PF525 DRIVE
i START DR
STOP FWDI REV)

Continue to the next section of the lab.
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About Drives and Motion Accelerator Toolkit (DMAT)

Publication IASIMP-QS019 is a quick start guide that provides step by step instructions for using the Drives and Motion
Accelerator Toolkit to help you design, install, operate, and maintain a drive system. Included are selection tools, layout and
wiring drawings, and pre-configured logic and HMI files to assist you in creating an Integrated Architecture solution for your
application requirements.

All the supporting files are included on the Drives and Motion Accelerator Toolkit (DMAT) DVD, publication IASIMP-SP017. The
DVD provides drive selection tools; CAD drawings for panel layout and wiring; basic status, control, and diagnostic logic files;
FactoryTalk View ME and SE faceplates, and more. With these tools and the built-in best-practices design, the system designer
is free to focus on the design of their machine control and not on design overhead tasks. You can also download these same
supporting files from the Rockwell Automation Integrated Architecture Tools website, http://www.ab.com/go/iatools on the
Beyond Getting Started tab.

In this section, the FactoryTalk View project has already been made. You will explore the runtime application.

Switch to the HMI Application
1. Minimize Studio 5000 Logix Designer so that the HMI screen on the desktop can be seen.
2. If the warning screen is displayed, click the blue “OK” button to load the Startup screen.

3. The Startup screen should now be displayed, though some of the indicators will be in a different state.

Toggles the machine between

Fregram (AUTO) and Oparater

[MANUAL) modes.
Indicators provide Machine Status Machine Control
I-I'I!.ﬂ Ibﬂut tl'll - -
overall maching [ ok Piogiam Stant I

status. [ ety

[ ] SafeSpoed State:  STOPPED -
1 7 f

Launches the —_— PF525 Indicates the currant While in Program When visible, clears
“Faceplate” sereens, state of the machine. mode, the Start and any faults detected by
provides status infe Refer to the state Stop function controls the machine.

and allows manual diagram. the machine.
cantral.

Exits the runtime

Launches the Alarm History window and c_lms
screen, logs fault info. the application.

sereen, displays key
anis values.
Launches the 5tate Diagram
screen, provides an overview of x
the state machine (includes \
current & previous state). State Alarm Equipment
Diagram History Status

Launches the
Equipmaent Status

Exit

The Startup screen provides machine status and control, plus it allows navigation to all other screens. Take a moment to
familiarize yourself with the Startup screen before moving on to the next section.
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Faceplate Operation

The Startup screen display provides machine control as well as the main navigation screen to launch all other faceplates or
screens that provide additional equipment control, status, and alarm history. This display can be configured to suit your machine
or system needs.

Machine Control

Program (AUTOMATIC) mode refers to the automatic function or automatic sequencing for the machine. Operator (MANUAL)
mode allows for some manual operations, like start, stop, forward, reverse, jog, etc. The machine status indicators provide a
summation view of all the devices for the entire machine. The “Program/Operator” selector button lets you toggle between the
two modes.

The “Clear Faults” button attempts to clear faults on all devices. The condition that caused the fault must be corrected before the
clear is successful.

The State Diagram faceplate can be accessed by pressing the “State Diagram” button. While in Program mode, the state
diagram illustrates the machine operational model:

___________ = X
\ RESETTING - P  IDLE P STARTING :------- P RUNNING
- START  “o----ooe

v ABORT 'l
! STOPPING |
RESET N
Yy ) clearn W
STOPPED  |uff-------: . CLEARING -‘- ABORTED

The states with a dashed outline indicate a transitional state; while the solid line indicates an end state.
Depending on your current machine state, use the following commands to transition between states:

ABORTED - Press Clear Faults ABORTED - CLEARING - STOPPED
STOPPED - Press Start STOPPED - RESETTING > IDLE - STARTNG -> RUNNING
RUNNING - Press Stop RUNNING - STOPPING - STOPPED

The machine is placed into the ABORTED state whenever a drive fault condition and/or a state transition
error has been detected. The machine is also placed into the ABORTED state on Power Up or during “first
scan” (i.e. Program to Run Mode) of the controller. Refer to the Alarm History faceplate to determine the
cause for the ABORTED condition.

If you opened the State Diagram faceplate, close it by pressing the [X] in the top-right corner.
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Run the Machine

Follow these steps to start and stop the system while in Program mode.

1. If the machine is currently in the ABORTED state, press the “Clear Faults” button.

Machine Status Machine Status
I FAULTED Power U . Clear [ ok
4] *
[ Ready [Fells [ Ready
[ ] safe Speed State: ABORTED [ ] safe Speed State: STOPPED

After a few moments the state machine should transition to the STOPPED state.

2. Press the “Program/Operator” button until “Program” is displayed. Program mode (AUTO) is now the
active control mode.

Machine Control

Program Start |

3. Press the “Start” button. The system begins operating according to the Studio 5000 Logix Designer
program.

Start |

The description from the ladder logic program is shown here.

POOWWERFLEX
RUK FORWARD [ REVERSE

The following application example demonstrates how to contral & PovwerFlex drive using sequencers.
While the Maching iz STARTIMNG § RUMMING  the drive will be operated as folloses:

17 Set Direction PWD, Speed Reference 50 Hz
2] Start drive, run st speed 10 sec
3] Stop drive, remain stopped 3 sec
47 Zet Direction REY, Speed Reference 32 Hz
57 Start drive, run at speed 10 sec
E) Stop drive, remain stopped 5 sec
71 Repest

The Run Sequence iz continuously repested until the Stop Sequence is intisted by a Machine ABORT or STOP command.

4. Let the system run for about one minute to see the full cycle of the ladder logic. Once satisfied, press the
“Stop” button.
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5. After the system stops, press the “Program/Operator” button until it displays “Operator”.

Machine Control

[oreer ]

The machine must be stopped before you can switch control modes. When in Operator (MANUAL) mode,
you can individually control each axis from its corresponding faceplate.

Continue to the next section.
Using the PowerFlex 525 Drive Faceplate
1. Press the “PF525” button from the Startup screen.
PF525

The faceplate will appear.

‘ PF525

Fault —+ & 2

Forward
Ready O Reverse

Jog

Configuration

Forward O
At Ref. —_

[ o | =

Hz Operator

Trend

-

The PowerFlex 525 faceplate provides status information, fault information, and trending data. The faceplate also includes
the ability to manually control the drive.
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2. Click on the outlined numeric entry to display keypad to change the speed reference of the drive.

‘ PF525
Active I

Faut I Ready O

Forward O
At Ref. —_

The numeric box performs a dual purpose. It displays the drive feedback, but can also be used to enter
information. After you click the “Enter” button the value is stored but not displayed. Once the motor is
spinning, the value will be updated.

3. Type a value between 0 Hz and 60 Hz and press the “Enter” (&) button on the keypad to confirm.

The faceplate will technically allow a higher value to be entered, but the drive will limit to 60 Hz in any case.

4. Click the “Start” button in the PF525 faceplate.

The drive will start turning the motor at the commanded speed. You can see the speed feedback changing in the numeric
box on the faceplate.

5. After making the motor come to reference speed, click the “Stop” button in the PF525 faceplate.
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6. Press the “Faults” button.

The Faults faceplate will come up. It may look different than the screenshot below, since it will display the last fault.

‘ PF525
FE S @

— Last Fault

Drive Communications Loss

Fauk —

If a fault condition exists, the Faults icon flashes red. This faceplate determines the fault information from the drive and
displays the fault type, code and description. When there is no active fault, the display shows the last fault condition
recorded.

7. On the demo box, push in the red “Safe Off” button to generate a fault on the drive. This will generate a
F059 - Safety Open fault.

L s e ‘ PF525
sTeP FWDI (%f:u on
MR @
e, S T — Last Fault
Safety Open

Fault = CLR Faults

8. Press the “Help” button for more information about the fault.

@

The Help screen displays the fault descriptions and actions.
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9. Press the arrows to switch between screens.

‘ PF525 ‘ PF525
Y AP g o X A

[~ Fault Description [ Fault Action

» Check safety input signals. If not
using safety, verify and tighten
jumper for Y0 terminals 51, 52 and
S+,

Both of the safety inputs (Safety 1,
Safety 2) are not enabled.
Configure with t105 [Safety Open En].

> <

You can clear faults from the Startup screen or, if in Operator mode, from the Fault display. The Alarm History screen logs
fault information from all of the devices.

10. When you are finished, pull out the red “Safe Off” button and press the “Clear Faults” button on the
Startup screen to clear the fault in the drive and the state machine.

Clear
Faults

11. Press the “Configuration” button.

=

From the Configuration screen you can enter display names and units as required for your application.

‘ PF525 | PF526 [X]
& o @ { AR O

PF525 Device Hame Out Curr Value 2 Hame
Hz Speed Units Amps Value 2 Units
Spd Fdbk Yalue 1 Name units Yalue 3 Hame
Hz \falue 1 Units units Value 3 Units
units \falue 4 Units

> .|

Some of the labels are used on the Equipment Status faceplate.
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12. Press the “Trend” button.

The Trend screen lets you view Speed Feedback and any other pens are setup up.

PF525
X P FE O @

5:31:35 P E:33:35 P
Spd Fdbk Out Curr units !

13. Press the “Trend Configuration” button.

.

The Trend Configuration button is only visible from the Trend screen.

PF525
X AE & @

Actual Maz Min
Spd Fdbk 0.0 60 ]
Ot Curr 0.0 1 0
units 0.0 0 0

The Trend Configuration screen lets you adjust the trend scales.

14. When you have finished exploring the PowerFlex 525 drive faceplate, close it by pressing the [X] in the top
right corner of the faceplate.
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The Alarm History Faceplate

The Alarm History faceplate provides a summary of current and past alarms for all of the configured devices or drives configured
in the application. The faceplate receives fault information directly from each of the device modules and applies a timestamp
based on the order in which it was received.

1. Press the “Alarm History” button on the Startup screen to open the faceplate.
Alarm

History

The Alarm History faceplate can be an effective diagnostic tool for troubleshooting, helping machine operators pinpoint root
cause for problems quickly.

Alarm History

Ack Silence I : . Alarm
Alarm Alarms Print Status

Close

o a X b A0 il =
2. When you are done with the Alarm History faceplate, close it by pressing the Close button on the bottom of
the screen.
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The Equipment Status Faceplate

The Equipment Status faceplate lets you quickly load and configure a summary display of preconfigured status and diagnostic
displays (faceplates). The Equipment Status faceplate works in conjunction with individual device faceplates and provides a
single summary display of all the devices that may be configured for an application.

1. Press the “Equipment Status” button on the Startup screen to open the faceplate.

Equipment
Status

You can configure up to nine device faceplates to run with the Equipment Status screen and each device faceplate can be
launched directly from it by clicking on the device name.

Equipment Status

Device State Value 1 Value 2 Value 3 Value 4

50.000 0.000 0.000

6:34:14 PM Wednesday, April 03, 2013

2. When you are done with the Equipment Status faceplate, close it by pressing the [X] in the top-right corner.

3. Switch back to Studio 5000 software. From the “File” menu, select “Close” to exit the current project.
@ Logix Designer - PF525_Lab [1769-L18ERM-BB1E 23.12]*

Edit  ‘iew Search Logic  Communications  Tools  Window
B ew. ChrlHN
= Open.. ChrHO
IQUTI Path: |
EH save Chr+5
Save As... ?I’_[

4. If you are prompted to save the changes to the program, click the “No” button.
x|

l i Project file 'PF525_Lab ACD' haz been changed. Save the changes?

e Mo | Eancell

If ime permits, continue to the next lab section.
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Bonus Lab Exercise: Automatic Device Configuration (ADC) with the PowerFlex 525 AC drive

About Automatic Device Configuration (ADC)

Automatic Device Configuration (ADC) is a feature (in Version 20 of RSLogix 5000 software and Version 21 or higher in Logix
Designer software) that supports the automatic download of configuration data whenever the Logix controller establishes an
EtherNet/IP network connection to a PowerFlex 525 drive and its associated peripherals.

ADC is available when the PowerFlex 525 drive is connected using the embedded EtherNet/IP adapter or
EtherNet/IP DLR adapter to a compatible controller. ADC is available when the PowerFlex 523 is connected
using the EtherNet/IP DLR adapter to a compatible controller.

The project file and controller contain the configuration settings for any PowerFlex drives in the project. When the project is
downloaded to the controller, these settings are also transferred and reside in the controller's memory. ADC automates the
process of downloading the configuration to the drive and saves you time. Itis particularly beneficial in a drive replacement
situation where maintenance personal may not have access to laptops or workstations.

This feature is currently available for the following PowerFlex drives:

=  PowerFlex 525 via Embedded Ethernet (EENET) and Dual Port Ethernet (E2P)

= PowerFlex 523 via Dual Port Ethernet (E2P)

= PowerFlex 755 (Version 4.001 and up) via Embedded Ethernet (EENET) and Dual Port Ethernet (ENETR)
=  PowerFlex 753 (version 7.001 and up) via Dual Port Ethernet (ENETR)

ADC can also work in tandem with Firmware Supervisor. When Firmware Supervisor is set up and enabled in the project, and if
the respective ControlFLASH firmware kit is installed on the computer when the project is downloaded, the drive and peripherals
will be automatically brought to appropriate firmware revision if needed. This further reduces the need for maintenance personal
to access laptops and workstations while replacing drives.

The controller project owns the configuration of the drive. ADC will be triggered any time the controller
detects a configuration signature mismatch when establishing an EtherNet/IP network I/O connection.

The use of other configuration tools, such as a HIM or Connected Components Workbench software should
be minimized and restricted to monitor-only operation. Any configuration changes made by these tools will
cause a configuration signature mismatch the next time the Logix controller connects to the device and ADC
will write over any changes made by the other tool(s). Any drive configuration changes should be made with
the drive Add-On Profile.

This exercise will help teach you how to set up ADC for a drive. For more information in regards to the PowerFlex 525 drive and
Automatic Device Configuration (ADC), refer to the PowerFlex 525 Embedded EtherNet/IP Adapter User Manual. There is also
information about Automatic Device Configuration (ADC) in the PowerFlex 25-COMM-E2P Dual-Port EtherNet/IP Adapter User

Manual.
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Exploring the Setup of Automatic Device Configuration (ADC)

1. From the “File” menu, select “Open...” to select an existing project.
@ Logix Designer

File Edit Wwiew Search Logic Communications Tools

& Mew... Chrl+M

I = EM. .. Chrl+0

=

Close

2. Select the “PF525_Lab.ACD” file and click the “Open” button.

& Open Project x|

'( )( ) | . = Computer = Local Disk (C:) + Lab Files = L14 - Basic Drive Programming - lml I Search L14 - Basic Drive Progr... m‘
Organize »  Mew Folder = - E:l '9'
' Favorites Marme * Date modified Type | Size I |
Bl Deskiop Jﬁ PFS25_Lab.ACD 9/25/2014 5:31 PM Logix Designer Project 4,143 KB
& Donrloads & PF525_Lab_ADC.ACD 9/25/2014 5:16 PM Logix Designer Project 0K

Y
=l Recent Places

4 Libraries
3 Documents
J”- IMusic
= Pictures

B videos

18 Computer
3_;", Laocal Disk {C:)

si_i Metwork,

File name: |PF525_Lab_ADC.ACD | [Logix Designer *.acd; Ik 15z 7 |

4

Lab files are located within the “C:\Lab Files\L14 - Basic Drive Programming” folder.

3. In the Controller Organizer, scroll down to the I/0 Configuration section shown in the graphic below. Open
the Module Properties window for the drive by double-clicking on the “PowerFlex 525-EENET
PF525_Drive”.

EIE 1% Configuration
E-E3 PointIo

[ [0] 1769-L18ERM-BE 1B PF525_Lah_aDC
£ Embedded 1[0

. il [1]1Embedded Discrets_10

: B Expansion Lid, 0 Modules

£l Ethernet

ﬂ PowetFlex S25-EEMET PFSZS_Drive

The Module Properties window will appear.
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4. Click on the tab labeled “Drive”.

[N Module Properties: Local:0 (PowerFlex 525-EENET 2.3) 10 x|
General IConnectiDnl Modulalnfol Port Cnnfiguration
Tupe: PowerFlex 525-EEMET PowerFlex 525 via Embedded Ethemnet
Vendar: Allen-Bradley
Parent: Local Ethemet Address
Mame:

@ Private Network: 1921681, 205

Diescription: ;I " IP Address I . .
= " Host Name: I

todule Definition

Series: Change ...

Revision: 23

Electranic Keying: Compatible Module
Connection Parameters via Datalinks
Mode: Welocity

The Drive tab will appear. The drive AOP requires deliberate action to enable ADC. This helps ensure that ADC is fully
understood prior to turning it on.

M Module Properties: Local:0 {FowerFlex 525-EENET 2.3) - |EI|£|
'Generall Ennnection' Modulelnfol Part Configuration  Drive |
PowerFlex 525 Disconnected
2 r Al = o & .

Download Upload  ADC  Compare  Parameters Properties  Wizards Manual

-

1P110V 50HP
=

0 - PawerFlex 525 I add+ I

Statuz: Offline 0k I Cancel | Soply | Help |

The drive AOP also has an ADC icon on the Drive tab that shows if ADC is enabled (green arrow) or disabled (gray arrow)
for that drive.

5. Click on the “ADC” button.
Al

A0

This will open the Automatic Device Configuration setup window.

63 of 84



6. The picture below shows how to enable or disable ADC for the PowerFlex 525 drive and its peripherals (if

applicable). Click the check box that his highlighted below to enable ADC.

Automatic Device Configuration [ADC) supports the automatic download of configuration data upon the Logis controller
eztablizhing a network, connection to "large” devices, such az a PowerFlex 520-Sernes dive and itz peripherals.

¥ Enable &utomatic Device Configuration

[T Fail Drive Connection on Peripheral Ermor

0 - PawerFlex 525 v

Apply |

7. Click the “Apply” button in the Automatic Device Configuration window and close the window.

In order for setting changes to take effect, you must click the “Apply” button before closing the window with

the [X] at the top corner.

8. Click the “OK” button to close the Module Properties window.

9. Click on “Communcations” in the menu bar and select “Who Active”.

The Who Active window will appear.

10. Verify that the node labeled “192.168.1.10, 1769-L18ERM LOGIX5318ERM” via the AB_ETH-1 Ethernet

driver is selected and click the “Download” button.

& Who Active

=101 |

v autobrowse Hefresh |

== workstation, WINF-yM
% Linx Gakeways, Ethernet
B2 A _ETHIP-1, Ethernet

------ FIl 192,168,120, PowerFlex 525, PowerFlex 525 1P 110%S0HP
e E 192.168.1.3, 1753-ETAP, 1733-ETAP/A

The Download window will appear.

Rl 19z, 168.1.10, 1769-L 1BERM-BE1E LOGIXS318ERM, 1769-L15ERY

Go Online I
Uplaad... |

Update Firmware. .. |
Cloze |
Help |
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11. When the confirmation window appears, click the “Download” button again.
x|

l Daownload offline project 'PFS25_Lab_aADC" ko the controller,
i

¥ Download Project Documentation and Extended Properties

Connecked Controller:

Mame: PF525_Lab

Type: 1769-L1SERM/A CompactLogix™ 5370 Controller
Path: AB_ETHIP-11192.168.1.10

Setial Mumber: 60244528

Securiby: Mo Protection

ﬁ The controller is in Remote Fun mode. The mode will be changed to
Rermote Program priot to download,

L\’ DARNGER: This contraller is the system bime master. Servo axes in
synchronized controllers, in this chassis or other chassis, may be
turned aff.

ﬁ DANGER: The controller image stored in nonvolatile memory might be
out of date Following the download, Failure to update the contents
of nonsolatile memory could result in running old logic Following a
power up or corrupk memory condition.

L\’ DANGER: Unexpected hazardous maotion of machinety may ocour,

Some devices maintain independent configuration settings that are
not loaded to the device during the download of the controller.

vetify these devices (drives, network devices, 3rd party products)
hawe been propetly loaded before placing the controller into run
mode.

Failure to load proper configuration could result in misaligned data
and unexpected equipment operation.

Gl | v |

If you reach this step in the lab but do not end up completing the entire ADC exercise, please notify an
instructor as you leave so that the controller may be reset for the next session.

12. When prompted to confirm switching the controller back to “Remove Run”, click the “Yes” button.

Logix Designer il

l . Done downloading. Change controller mode back to Remote Fun?

fes Mo

13. Automatic Device Configuration (ADC) may cause the transition to run to be longer. If the following window appears,
click the “OK” button to acknowledge the delay.

Logix Designer 5[

The controller acknowledged wour request For a transition to Fun
l % mode, but it has not completed the transition,

[ oo ] Help

Continue to the next section to see ADC in action.
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Demonstrating Automatic Device Configuration

In this section, you will generate a configuration mismatch by changing a parameter on the drive and then reconnecting it. This
will cause the ADC feature to activate and restore the drive to its programmed configuration.

1. Wait for the drive to be configured from the previous download. That will be indicated in Logix Designer by
the following transition:
Rem Run 0J = RunMode i Rem Run AL M RunMode

Mo Forces | = Controller 0K @ Ma Farces b T Controller OF. @
No Edit [ Energy Starage 0K ’ Mo Edit I~
et =+ [ 1/0 Not Responding | . il =4 ¥ 1/0 0K .

2. Unplug one of the Ethernet cables between the controller and the drive. This will generate a fault on the
drive.

3. Press the Stop QJ button to clear the fault from the drive.

4. Using the lessons from the first exercise, change parameter “P033 — Motor OL Current” to 5.0 (or another
value if you desire).

5. Reconnect the Ethernet cable to the drive. This will reinitiate communication between the drive and the
controller, which starts with verifying the configuration signature.

Notice that the PowerFlex 525 drive will get a F048 — Parameters Defaulted fault on the LCD Keypad display after a few
seconds. This is normal and the first step of the Automatic Device Configuration process. The drive is now being
configured.

6. Go back to the 1/O Configuration tree in Logix Designer; you will notice a Yellow triangle next to the
PowerFlex 525 drive (PF525_Drive). Click once on the drive to highlight/select it. You will notice that the
drive’s connection status is in a “Configuring” state.

_@ /0 Configuration
-8 PaintlD
¢ L.[B[0] 1768-L18ERM-EE1E PF525_Lab_ADC

<42 Embedded /0
‘@ [1] Embedded Discrete_I0

s =z Ethernet

A PF525_Drive:l
: PF525_Drive: O

Description
Status Configuring b
Module Fault

66 of 84



7. Minimize Logix Designer so that the HMI is visible. On the Startup screen of the HMI, there is a multistate
indicator which shows the connection status of the PowerFlex 525 drive.

PF525 Drive
Connection Status

 configuing | piagram

It will take about a minute for the PowerFlex 525 drive to be configured.

8. Wait until the ADC process has completed. This will be indicated by the drive’s connection status switching
from “Configuring” to “Running”. Once this occurs, continue to the next step.

5425 /0 Canfiguration

-3 Paintl0

BB [0] 1769-L18ERM-BE1R PF525_Lab_ADC
5] Embedded 170

3 Expansion 40, 0 Modules
5= Ethernet
L fBl 1769-L18ERM-BE1E PF525_Lab_ADC

PF525 Drive
dule Defined Tags o
PF525 _Driverl Connection Status
PF525_Drive: O State

Description A .
Status Running h Running Dlagram
hocule Faut

ADC will automatically reset (power cycle) the drive as part of the configuration process. This is done
because some parameters require a reset before they take effect. If a drive is being replaced with an out-of-
the-box drive, you will typically see one or more resets during the ADC process.

9. If the machine is currently in the ABORTED state, press the “Clear Faults” button.

Machine Status Machine Status
I FAULTED Power U > Clear 5 [ ok
p
[ Ready Gaults [ Ready
[ ] safeSpeed State: ABORTED [] safe Speed State: STOPPED

After a few moments the state machine should transition to the STOPPED state.

10. Press the “Program/Operator” button until “Program” is displayed. Program mode (AUTO) is now the
active control mode.

Machine Control

Program Start |
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11. Press the “Start” button. The system begins operating according to the Studio 5000 Logix Designer
program.

Start |

The same logic from the previous section will be executed.

12. Let the system run for about one minute to see the full cycle of the ladder logic. Once satisfied, press the
“Stop” button.

You can verify that the drive has the correct parameter now loaded for “P033 — Motor OL Current” through the HIM or the
Add-On Profile using techniques you learned earlier this lab.

Reset the System

To disable Automatic Device Configuration, you can either reverse the steps of the previous section, or more easily, download a
new program to the controller that does not have ADC enabled.

1. Close the PF525_Lab_ADC project file. You don’t need to save changes.
2. Open the PF525_Lab project file from the previous lab exercise.

3. Download the PF525_Lab project to the controller, and put it back into “Remote Run” mode when
prompted.

This concludes the lab exercises. Additional information about the Drives and Motion Accelerator Toolkit has been included
for your reading as the next appendix if you are interested in it.
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Appendix: Overview of the DMAT

The Drives and Motion Accelerator Toolkit DVD, publication IASIMP-SP017, was developed around a modular concept.
Modularity lets you decide which components to incorporate into your machine, providing greater flexibility and a custom fit. The
preconfigured logic is specifically designed around this modular concept and consists of three main logic module types.

Logic Module Overview

Machine

o  The machine module contains the high level control for the entire machine. The machine module was built
around a simple state machine that you can customize to fit most applications. The machine module
broadcasts out commands and receives feedback information from each of the application and device
modules. Based on the feedback information, the machine will react accordingly.

o Inaddition, the machine module provides a high level interface with the HMI, accepting commands like Start,
Stop, and Clear Faults. It provides status info to the HMI terminal like current state of the machine (for
example, RUNNING versus STOPPED).

Application

o The application modules contain all of the application specific code. This is where a majority of the
customizing is expected to occur and is essentially a programming space where you spend a significant
portion of your efforts to develop proprietary logic specific to your application.

Device

o  Device modules contain all of the logic to control the essential functions required by the device. This logic
reduces the programming effort required by most applications providing more time for the proprietary logic
needed for the application.

o Typically, the device module consists of a physical drive, but could also consist of a virtual or feedback-only

axis. Device modules can also consist of multiple devices (for example, a drive) and perhaps a feedback
device (for example, a sensor).
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Machine/Application/Device Module Relationship

The machine module monitors the current state of the overall machine and based on the state and/or requests from the HMI
terminal, broadcasts out commands to both the application and device modules. The individual modules perform a predefined
task based on the command. Some of the commands may be ignored depending on the module type.

HMI Application

Controller Logic

PanelView Plus Terminal

Machine Status

Machine Faceplate

Machine Module |-

]

Device Faceplates

Machine Apglicson | 4, @ =—m_———— === 4
Commands Status
Operator
Commands
p Application .
e -
Maodule{s)

Device Device
Commands Status

i

Device
Module(s)

Y

Each of the modules are defined as individual programs in the Logix Project.

— {28 PO1_Machine
[._% Program Tags
B3 Ro0_Main
{B) ro1_Powerup
B R02_Monitor

&) P02_Application

Machine Module

1] Program Tags

ROO_Main Application Module
[B) ro1_Powerup
Monitor and Control Routines

@ R10_ApplicationCode
2 _5 PO3_PowerFlex
[A Program Tags
E3 RO0_Main Device Modules
@ RO1_PowerUP

|H) RO4_Reset_Abort
= (8 P04_K300

4 O3 POS_SERCOS

+ .‘ PO6_CIPMotion

Each program contains all of the necessary logic to interact with the other configured modules. This interface between each of
the modules is accomplished via the Monitor and Control routines located in each of the programs. The machine commands and
corresponding module status is routed through the Monitor and Control routines. This lets the modules operate independently in
a modular structure.
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Module Routine Overview

Each module is broken down into routines that contain logic for a specific function. Each module contains a monitor and control
routine that provides a common interface between the machine and the application / device modules. Each of the routines main
functions are listed below:

& PO1_Machine
@] Program Tags
a RO0_Main
B rO1_PowerUp
B ro2_Montker
[B) ro3_Control

& P02_application
Program Tags
% ROO_Main
EB) ro1_PowerUP
B) ro2_Monitor
E) rR03 Control
B) R04_Reset
B) R10_ApplicationCode

8 P03_PowerFlex
&) Program Tags
% ROO_Main
B RO1_Powerup
E ROZ_Maonitor

Bl R03_Control
B RO4_Reset_Abort

= £33 P04_K300
Q Program Tags
E2 roo_Msin
B ro1_Powerr
B roz_Monitor
B ro3_Control
[B) ro4_Reset_abort
B RO5_Messagng
[E) R10_EnableDisable
[E) r11_Operatortode

£ P0OS_SERCOS_and_CIPMotion
[ Program Tags
B> roo_main
[B) rO1_PowerP
g ROZ_Monitor
B r03_Cortrol
Q RO4_Resst_Abort
[H) R10_Enablebisable_FaultClear
E R11_OperatorMode

Logic Module Type Routine Function
R00_Main Dispatch routine, calls all of the other routines in the program.
R01_PowerlJp Initializes parameters following power up or controller first scan.
¢ Summarizes the status from all of the dependent modules (for example, application
) R0Z Monit and device modules).
Machine —vionror * Detects Abort and/or Stop conditions.
* Provides machine status information to HMI terminal.
¢ Provides main interface with HMI terminal requests (for example,
R03_Contraol Start/Stop/Clear Faults pushbuttons).
+ (ontains the state machine logic.
R00_Main Dispatch routine, calls all of the other routines in the program.
R01_Powerlp Initializes parameters following power up or controller first scan.
* Summarizes the status for the application module (for example, OK, Ready, Running,
R0Z_Monitor Stopped].
o * Detects module faults (for example, Failed to RESET, Failed to RUN).
Application - - — -
RO3 Control Receives machine commands and initiates the corresponding sequences (for example,
- RESET, RUN and STOP sequences).
R04_Reset Contains the RESET sequence logic, used to prepare the application to run.
_— ¢ Typical location for the application specific logic.
A10_ApplicationCode + Contains the RUN and STOP sequences.
R00_Main Dispatch routine, calls all of the other routines in the program.
R01_PowerlUP Initializes parameters following power up or controller first scan.
* Summarizes the status for the device module (for example, OK, Ready, Reset).
R0Z Manitor ¢ Detects module faults (for example, Failed to RESET, Failed to CLEAR, Module Not
- Ready).
PowerFlax + (Contains the faceplate add-on instruction (AQI) for the HMI terminal faceplate.
RO3 Control Receives machine commands and initiates the corresponding sequences (for example,
- RESET and ABORT sequences)
+ (Contains place holder for application specific reset logic if required.
R04 Reset Abort *+ Contains the ABORT sequence which makes sure that the drives contained within the
- = module are stopped and disabled. The ABORT sequence also makes sure that other
devices are placed into a desired state.
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Logic Module Type

Routine

Function

RO0_Main

Dispatch routine, calls all of the other routines in the program.

RO1_PowerUP

Initializes parameters following power up or controller first scan.

+  Summarizes the status for the device module (for example, OK, Ready, Reset).

R02_Monitor + Detects module faults (for example, Failed to RESET, Failed to CLEAR, Module Not Ready).
+ (ontains the faceplate add-on instruction (AQI) for the HMI terminal faceplate.
RO3 Control Receives machine commands and initiates the corresponding sequences (for example, RESET and ABORT

sequences)

Kinetix 300 « (ontains the RESET sequence logic, used to prepare the application to run.
RO4 Raset Abort « (ontains the ABORT sequence which makes sure that the drives contained within the module are
- - stopped and disabled. The ABORT sequence also makes sure that other devices are placed into a
desired state.
R06_Messaging Contains all of the explicit messaging logic required for the Kinetix 300 drive.
R10_EnableDisable (ontains the enable, disable, clear faults logic for the Kinetix 300 drive.
Contains the Operator or manual mode logic for the Kinetix 300 drive. This logic is initiated via requests
R11_OperatorMode made from drive faceplate located on the HMI terminal.
RO0_Main Dispatch routine, calls all of the other routines in the program.
RO1_PowerUP Initializes parameters following power up or controller first scan.
« Summarizes the status for the device module (for example, OK, Ready, Reset).
R02_Monitor + Detects module faults (for example, Failed to RESET, Failed to CLEAR, Module Not Ready).
« (ontains the faceplate add-on instruction (AQI) for the HMI terminal faceplate.
Sercos RO3_Control Receives machine commands and initiates the corresponding sequences (for example, RESET and ABORT
or sequences)
(IP Motion

R04_Reset_Abort

« (ontains the RESET sequence logic, used to prepare the application to run.

« (ontains the ABORT sequence which ensures that the drives contained within the module are stopped
and disabled. The ABORT sequence can also make sure that other devices are placed into a desired
state.

R10_EnableDisable

Contains the enable, disable, clear faults logic for the drives.

R11_OperatorMode

Contains the Operator or Manual mode logic for the drive. This logic is initiated via requests made from
drive faceplate located on the HMI terminal.

Machine Module

The machine module contains the high level control for the entire machine. The machine module was built around a simple state
machine that you can customize to fit most applications. The machine module broadcasts out commands and receives feedback
information from each of the application and device modules. Based on the feedback information, the machine will react

accordingly.

In addition, the machine module provides a high level interface with the HMI, accepting commands like Start, Stop, and Clear
Faults. It provides status info to the HMI terminal like current state of the machine (for example, RUNNING versus STOPPED).

Machine States

By default, the machine program module operate based on the below overall state diagram.
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Machine State Diagram

The machine can go from any state in the shaded box to STOPPING.
oA - - - T TN
1 \ f ]
' IDLE |
| RESETTING F==== ) STARTING @ ————— - RUNNING
_ (enabled) |
\.____/ \_h_____.J[ /
STOP
ABOHTl
R - - T T~
/
I STOPPING : The machine can go from any state ; - ~
, | in the solid box to Aborting. ' '
| / | ABORTING
RESET Il |_
| - -
-
v A
'd ™ / } ™ g “\,I
| I CLEAR
| STOPPED - — - — CLEARING ] ABORTED
(disabled) | | |
/ - N J
;- o 4 N
| Transitional State — — — — _ Machine
| [= Permanent State }— Command
- ! o /

The machine module uses the Transitional States to move between Permanent States. Typically, the machine only remains on a
Transitional State for brief period of time. If the machine module detects an error during a Transitional State or if the application
or device modules fail to transition within an allotted time (10 seconds by default), the machine module issues an ABORT
command. The fail safe transition timer makes sure the overall machine does not become stuck in a Transitional State. It also
helps to provide diagnostic information to determine which module is not transitioning properly.

You can fully customize the state machine, letting you change the relationship between states and the state names, and add or
remove states if needed. Refer to the Drives and Motion Accelerator Toolkit (DMAT) Quick Start publication (iasimp-qs019_-en-
p.pdf) Appendix B, for information on how to customize the state machine.
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Default Machine States

Machine State State Type Description
Broadcasts the ABORT command until confirmation that all of the application and device modules
are aborted. The ABORTING state is triggered based on feedback from the modules.
Default ABORT conditions that place the machine in the ABORTTING state include:
e Power-up detected (for example, controller first scan)
ABORTING Transitional * Modules not ready while the machine is in STARTING and/or RUNNING states
* Modules detected a fault condition
* Modules failed to RESET
* Modules failed to START
¢ Modules failed to STOP
* Modules failed to CLEAR
All application and device modules are aborted (for example, stopped and disabled). Typically, this
ABORTED Permanent state indicates a fault condition.
Broadcasts the CLEAR command until confirmation that all of the application and device modules are
CLEARING Transitional ok (for example, all active drive and/or modules have been cleared) within the allotted time.
ransitiona Otherwise, an ABORT condition is generated.
Once all of the modules are ok, the machine is placed into the STOPPED state.
o Broadcasts the RESET command until confirmation that all of the application and device modules are
RESETTING Transitional reset within the allotted time. Otherwise, an ABORT condition is generated.
IDLE Permanent All application and device modules are reset or ready to run (for example, enabled or homed).
Typically, this state that the machine is ready to run and awaits a START command.
. Broadcasts the RESET command until confirmation that all of the application modules are running
STARTING Transitional within the allotted time. Otherwise, an ABORT condition is generated.
RUNNING Permanent All application modules are running.
L Broadcasts the STOP command until confirmation that all of the application modules are stopped
STOPPING Transitional within the allotted time. Otherwise, an ABORT condition is generated.
STOPPED Permanent All application modules are stopped and all modules (application and/or device) are ready.

Default Machine Commands

Machine Command

Application Module Response

Device Module Response

Halts the application RUN sequence (if active) and initiates the

Halts the device module RESET sequence (if active) and
initiates the device module ABORT sequence. The ABORT
sequence makes sure the drives contained within the

ABORT g;ggé?ﬁgg%ﬁ;&?ﬁgop sequence attempts to stop and module are stopped and disabled.
' The ABORT sequence can also be used to make sure other
devices are placed into a desired state.
. e Attempts to clear any active faults that exist in either the

CLEAR Attempts to clear any active faults that exist in the modules. module and/or drive.

Initiates the application RESET sequence, which prepares the . : :
RESET application and/or devices to run. Use this for the coordinated Lﬂg'gﬁ;g?ﬂ%%ﬂf:g?ﬁgle RESET sequence, which prepares

reset of multiple modules. )

Initiates the application RUN sequence. Customize the RUN (1)
START sequence to fit the needs of your application. Ignored

Halts the application RUN sequence (if active) and initiates the
STOP STOP sequence. The STOP sequence attempts to stop and Halts the device module RESET sequence.

disable all active drives.

(1) By default, these commands are ignored by the module. However, you can change the relationship of sach moduls to best fit the needs of the application.
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Machine Control Module Tags

The machine control data type, UDT_MachCtrl, comprises the overall machine control and status, including the state machine.
The user-defined data type consists of these components.

Mame =z | Siyle Data Type Description
[=I-Machine UDT_kachChl
EI-Machine.Mode UDT_Machtdode | kachine Mode i“'—-—...____
[ Machine Made. OPERATOR Decimal BOOL Operator [MANUAL] Mode Machine Mode
Machine. Mode. PROGRAM Decimal BOOL Progiam [4UT0) Mode Mg
[=l-tachine.Cmd UDT_MachCmd tachine Commands
—Machine.Cmd ABORT Decimal BOOL Machine Cormmands
Machine. Cmd CLEAR Decimal BOCL Machine Commands > Machine Commands
—tachine. Crmd RESET Drecimal BOOL Machine Commands o
—Machine. Crnd START Decimal BOOL Machine Commands /..
—Machine.Crmd STOP Decimal BOOL Machine Commands e
[=l-Machine.State UDT_MachState Indizates Current M achine State
—Machine.State ABORTED Decimal BOOL Indicates Current Machine State
—Machine. State ABORTING Decimal BOOL Indicates Current Machine State
—tachine State CLEARIMNG Decimal BOOL Indicates Current b achine State Current Machine
—Machine. State. [DLE Decimal BOOL Indicates Current Machine State Status
—Machine. State RESETTING Decimal BOOL Indicates Current Machine State
—tachine. State. RUNMNING Decimal BOOL Indicates Current Machine State
—Machine. State STARTING Decimal BOOL Indicates Current Machine State Py
—tachine.State STOPPED Decimal BOOL Indizates Current Machine State R R
" Machine. State. 5TOPPING Decimal BODL Indicates Curent Machine Stale 4% Previous Machine
[#-tachine. PreState UDT_MachState | Indicates Previous or Last Machine State  fi— Status
[#-Machine. StateDisplay STRING Displays Current State e Machine State
[+-Machine. AbortStatus Decimal DINT Dizplays ABORT Status h = i
—tachine. O Decimal BOOL Machine OF [MOT Faulted) DISplay
—tdachine. Ready Decimal BOOL Machine Feady for Use > Machine Status
—tachine. SLSStatus Decimal BOOL Machine in 5 afe Limited Speed *"'""'_
Machine Tags
Tag Group Function

Machine mode

Additional modes can be added to the machine. By default, the modes included are:
¢ (PERATOR or manual mode
¢ PROGRAM or auto mode

Machine commands

Broadcast machine commands that direct all of the dependent modules (for
example, application and device modules).

Current machine state

Indicates the current state of the overall machine. Only one state can set at even
given time.

Previous machine state

Indicates the previous machine state. Used primarily by the application and device
modules to determine Transitional State faults.

Machine state display

String tag that can be used to indicate the current machine state.

Machine status

Indicates miscellaneous machine status information.

Device and Application Status Rungs and Logix

The device and application status rungs provide feedback information to the machine module and consist of these components.
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Device Module Status

Mame | & | Style Diata Type Description
[=I-PF753_Drive UDT_ModuleStatus A .9
—PF753_Dnve Abarted Diecimal BOOL Module Abarted \
—PF753_Drive Active Drecimal BOOL kaodule Active [Enabled / Running] ~
—PF753_Drive Reset Drecimal BOOL Module Reset
FF753 Drive. OK Decimal EO0L Module OK [NOT Faulted) PowerFlex 753
—PF753_Drive Ready Drecimal BOOL Module Ready for Uze
—PF753_Drive. 5L5Req Drecimal BOOL Maodule Safe Limited S peed Request i’
[+-PF?53_Drive M ame STRIMNG b adule Mame
[+]-PF753_Drive:l AB:PowerFlex753...
[+-PF753_Drive:0 AB:PowerFlex753...
[+]-PF753_Drive_FP PFles_753 20C0...
[=|-PF755_Dirive UDT_ModuleStatus
—PF755_Drive Aborted Drecimal BOOL M odule Aborted 'N_\
—PF756_Drive Active Drecimal BOOL M odule Active [Enabled / Running) -
—PF755_Drive Reget Drecimal BOOL Module Reset
—PF755 Diive.0K Decimal EOOL Madule 0K, [NOT Faulied) PowerFlex 755
—PF755_Drive. Ready Drecimal BOOL Module Ready for Use
—PF755_Drive.SLSReq Drecimal BOOL Module Safe Limited Speed Request £
[+H-PF755_Drive.Mame STRING Module Mame
Application Module Status
Mame =z|a | Shle Data Type Dezcription
[=l-Application DT _AppStatus
—#pplication. OF. Decimal BOOL Application Ok, [MOT Faulked)]
—#pplication. Ready Decimal BOOL Application Ready for Uze
—Application. Rezet Decimal BOOL Application Reset
—Application. Bunning Decimal BOOL Application Runking
—Application. Stopped Decimal BOOL Application Stopped
[+-Application.H ame STRING Application Mame

The status bits are set in the Monitor routine of the corresponding modules. These status bits are vital to the machine module, as
they are used to determine the overall status of the machine. They help the machine transition between states or detect a fault
and respond accordingly. All of the module status information is summarized in the Monitor routine of the machine module.

For this Drives and Motion Accelerator Toolkit (DMAT) application example, the rungs are found in the R02_Monitor routine of

the P01_Machine program.

----- 3 Power-Up Handler
=450 Tasks

=158 MainTask

=& PO1_Machine

: Program Tags

. RO3 c-:.ntml
- Cﬂ; POZ_npplication
B PO3_PF753_Drive
% PO4_PF7S5_Drive
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DMAT Device Status Rungs

MODULE STATUS
13 [ NOP —
ALL MODULES ABORTED
Module Aborted Module Aborted
PF753_Drve Aborted  PFTSS_Drive Aborted All_Modules Aborted
14 1E 1 E C2
AlLL MODULES READY
Module Ready for Module Ready for
Uz Lz
PF753_Drnve Ready  PF755_Dnive Ready All_Modules_Ready
15 =ll= 4 E -
ALL MODULES RESET
Module Reset Module Reset
PF753_Drive Reset  PFTS5_Dirive Reset All_Modules_Reset
'° E EL: $
ALL MODULES OK
Module OK {MOT Module OK {MOT
Faulted) Faulted)
PF753_Drive OK PF755_Drive. CHC Al Modules O
17 7 E 7 E (D
ANY MODULE SAFE LIMITED SPEED REQUEST
Module
Safe Limited Speed
Reguest
PF753_Drive.SLSReq Amy_Module SLSReq
18 1 E 3
Module
Safe Limited Speed
Reguest
PWSS_D_rliul'g.SLSReq
1 C
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DMAT Application Status Rungs

19

20

21

23

24

(End)

Application Ready
for Use
Application Read
pplication y

ALL APPLICATIONS READY

All_Applications_Read
_App atons_ Y

=

Application Reset
Application Reset

ALL APPLICATIONS RESET

All_Applications_Reset

1

Application Running
Applicati_r:lm.rRunning

ALL APPLICATIONS RUNNING

All_Applications Running

d C

Application Stopped
Application. Stopped

ALl APPLICATIONS STOPPED

All_Applications_Stopped

J L

Application OK (NOT

ALL APPLICATIONS OK

Faulted)
Application.OK All_Applications OK
pp e |_Applications_
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Application Modules

The application modules contain all of the application specific code. This is where a majority of the customizing is expected to
occur and is essentially a programming space where you spend a significant portion of your efforts to develop proprietary logic
specific to your application. In this example, application code is shown within the R10_ApplicationCode routine of the

P02_Application program.

Controller Organizer

=25 Controller PowerHOTT_DMAT_Lab_Revz

& Controller Tags

----- [£3 Controller Fault Handler
----- (23 power-Up Handler
-5 Tasks

E’% MainTask

-8 PO1_Machine
E% P02 _Application
Program Tags
B3 roo_Main

| RO1_PowerlIP
| ROZ_Moritar
| RO3_Control

| RO4_Reset

R 10_Applicati
- PO3_PF7S3_Drive
- PO4_PF7S5_Drive

In this example below, is only a part of the application code is shown for the DMAT assembly application.

POWVERFLER 733 and 735
RUM FORVWARD f REVERSE

The followving spplication example demonstrates howe to control & PowwerFlex drive using sequencers.
While the Machine is STARTING § RUNMING | the drive will be operated a=s follows:

1% Set Direction PAD, Speed Reference 50 Hz
2 Start drive, run at speed 10 sec
31 Stop drive, remain stopped 3 sec
47 Set Direction REY, Speed Reference 32 Hz
) Start drive, run st speed 10 sec
E) Stop drive, remain stopped 5 sec
7] Repeat

The Run Sequence is continuously repested until the Stop Sequence iz inttisted by a Machine ABORT or STOP command.
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RUMN SEGIEMNCE

SET DIRECTION & SPEED REFEREMNCE

17 Set Direction P
21 '5et Speed Reference S0 Hz

{MOP F—

Ecill PF735_Drive_FP.Cmd_PwdProg  PF7S3_Drive_FP.Cmd_RevProg
Ecjual L i)
Source & RunSEQ[DD] d MO
Source B 1 Morve
Source a0
Dest PF7S3_Drive_FP Set_SpeesdProg
a0 &
PFT25_Drive FP.Cmd_PwdProg  PF7SS_Drive_FP.Cmd_RevProg
L {1
B0y
Mo —
Source a0
Dest PFT35_Drive_FP.Set_SpeedProg
a0 &
A
flamee: —
Source 10
Dest  RunSER(0]
0 &
START CRIVE
EQil PF753_Drive_FP.Cmd_StartProg  PFYSS_Drive_FP.Cmd_StartProg
Eqjual 7L L
Saurce & R“”SEQ[DD] o PF753_Drive_FP Sts_DriveStatus_sctive  PFTS5_Drive_FP Sts_DriveStatus_Active MO
JF JF tave
1 C 1 C
Source B 10 Source a0
Dest  RunSEQ(D]
0 &
CiAWELL
Time 10 sec
ECIL P TOM
Ecjual hove Timer Cn Delay HCEM
Source & RunSEQ[O] Source 10000 Timer DewvelTimer[0]
0 Preset 10000 & D —
Source B 20 Dest CwvellTimer[0] PRE Acoum 0
10000
Crovell Timer[0]).CM B0
1 F Maove
Source 30

Dest  RunSEQ[0]
0 &
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Device Modules

Device modules contain all of the logic to control the essential functions required by the device. For this DMAT example, we are
using the PowerFlex 753 / 755 HMI faceplate and AOl instruction which has preprogrammed start, stop, speed reference, Accel
and Decel times. This logic reduces the programming effort required by most applications providing more time for the
proprietary logic needed for the application.

Typically, the device module consists of a physical drive, but could also consist of a virtual or feedback-only axis. Device
modules can also consist of multiple devices, for example, a drive and perhaps a feedback device, for example, a sensor.

Device Module Tags

The application and individual device modules interact with each other via device specific control tags that include both
command and status information. The control tags consist of these data types.

Device Tags

Device Classifications Covered Products Data Type
PowerFlex 4-class drives,
for example 4, 40, 40P Product specific add-on defined (ADI} data type:
PowerFlex drives PowerFlex 7-class drives, PFlex_XXX_AOI
for example 70EC, 700VC
PowerFlex 750-Series drives Where XXX refers to the specific PowerFlex drive.
for example 753, 755
Kinetix 300 drives Kinetix 300 User-defined type: UDT_K300_Ctrl
Kinetix 2000
SERCOS Physical axis E::z:i gggg User-defined type: UDT_ServoCtrl
Kinetix 7000
SERCOS Feedback-only axis | Applicable SERCOS drives User-defined type: UDT_ServoCtrl
CIP Motion physical axis E:Jr:EE:FEiU?[‘]E:E) User-defined type: UDT_ServoCirl
glll-:SMOtmn feedback-only Applicable CIP Motion drives User-defined type: UDT_ServoCirl
Virtual axis N/A User-defined type: UDT_ServoCtrl

All of the data types listed above can be modified to fit specific needs of your application. However, modifications to the data
types could have an impact on the device module and/or other preprogrammed logic, especially during import of additional
device modules.

For example, the UDT_ServoCtrl data type that is used by the integrated motion drives (CIP Motion and Sercos interface based
drives) consists of these tags.
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CIP Motion UDT_ServoCtrl Tag Listing

MName l DataType Style ] Descrption
= Cnd UDT_SarvoCmd | Servo Commands
~Enable "}hbﬁt — " |Decimal  |Enable Seivo Commands
—Disable 'BOOL Decimal | Disabls Sewe
~CleaFaults | BOOL Decimal | Clear Faults
[=} Status UDT_SarvoStatus Servo Status
I ——Cmﬁngdete BOOL Decimal LW“" Complete
—Corfightale | DINT Decimal | Axis Configuration State Status
——Hemed :BOOL Decimal | Servo Homed Status
— 0K |B0OL Decimal Garve OK (NOT Fauted)
—0ON |BOOL Decimal | Fower Structure Active and Servo Contiol Enabled
= ——Operator {B[?Ul PW Sorvo in Operator (Marual) Mode ]
—Progiam 'BOOL Decimal | Servo inProgram [Autal Mode
| | Read {BooL Decimal | Servo Ready for Use
—Saet0K  BOOL Decimal | SafeDif Status Indicater
—Stopped |BOOL Decimal  Sepvo Stationaty (Stopped)
SLSReg  BOOL Decimal ' Servo Safe Limied Speed Request ;
] = MI UDT Motonirstructions Mobion Instuctions
%] MASR MOTION_INSTRUCTION | Motion Asxds Shutdown Reset Motion Instructions
i3 J]q MAFR |MOTION_INSTRUCTION | Motion Axis Fault Rese!
| MOR MOTION_INS TRUCTION Motion Disarm Regisralion
] =H Data [ UDT_SCNODO‘.Q ] Selvo.[‘)taar e
~Diecion | DINT[8] Decimal | Direction Placeholder
—— GearRatio 'REAL[4] Float Gea Ratio Placsholder i
& e mwe' e B i Miscellaneous Data Placeholders
— JogDecel | REALIH) Float | Jog Decel Placeholdsr
—JogDr DINT(S] Decimal  JogDrection Placehalder
JogSpd 'REAL[S] Float Jog Speed Placeholder
—MoveAccel  REALIS] Float MAM Accel Placsholder
—MoveDecel  REAL[S] Float 'MAM Decel Flacehalder
—MoveDr jDINT[Q] Decimal MAM Direction Placehcider
“MoveSpd  REAL(H) Fiost  MAM Speed Placeholder |
|| " ZeoSpeedTale AEAL Flost  Value Used to Indicate Zero Speed /

UDT_ServoCtrl Tag

Tag Group

Function

The command tags initiate praprogrammed logic in the device module. The command tags can be set (latch - OTL) in either the device and/or
application module, and the device module will perform the requested action. The device module also clears the command bit {unlatch — OTU).

Commands
For example, if the Enable bit is latched, the comesponding device module executes a Motion Servo On (M50) instruction and unlatches the
Enable bit.
The Status tags are updated by the device module and contain commonly used information that can be referenced by both the davice and
Status application modules.

For example, if the ON status bit Is set, the application or device module knows that the drive is fully enabled.

Motion instructions

Placenolders for Motion Instructions. This provides one central group of Motion Instructions that can be used by both the application and device
module.

Miscellaneous data placeholders

Placenolders for commonly used data for the application and device modules. The data placeholder tags are sat by dafault in the PowerUp
routine located in the device module.

The user-defined type for the Kinetix 300 drives and the add-on defined data type for the PowerFlex drives serve similar function

as the UDT_ServoCtrl data

type, however their layouts differ. Refer to the specific data types for more information.
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Device Module Control Logic

In this example, the R0O3_Control routine for the PO3_PF753_Drive device module initiates and/or clears the Reset and Abort
sequences. It is the same for the R03_Control routine for the P04_PF755_Drive device module.

(End)

Machine Commands
Mach_Ctrl.Cmd.CLEAR

<Machine.Cmd.CLEAR=
||

CLEAR

Drive_FP.Sts_DriveStatus_Faulted

<PF753_Drive_FP_Sts_DriveStatus_Faulted=
|

1 C

1 L 1

Drive_FP.Cmd_ClearFaults
<PF753_Drive_FP.Cmd_ClearFaults=
! ™

Module OK (NOT

Faulted)
Module OK
<PF753_Drive OK=> FLL
= Fill File
Source 0
Dest AbortSEQI0]
Length 4
ABORT
Module OK (NOT
Machine Commands Faulted)
Mach_Ctr.Cmd.ABORT Module.OK
<Machine.Cmd.ABORT> <PF753 Drive.OK> ONS[0].6 FLL
H | = [ ONS ] ;ill File .
ource
Momli'guﬁgd(}”m Dest  ResetSEQ[O]
Module.OK Length 4
<PF753_Drive OK>  ONS[0L.7
/B [ ONS ] MoV
Move
Source 1
Dest AbortSEQI0]
0
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Notes

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication CE-DM253-EN-P — Oct 2014 Copyright® 2014 Rockwell Automation, Inc. All rights reserved.

84 of 84



